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The Birmingham Controversy. 


E suggested in a leaderette a fortnight ago that 
W municipal attacks upon groups of electrical 

manufacturers who were suspected of profiteer- 
ins at the expense of the public should not be left un- 
an-wered. We therefore feel that the B.E.A.M.A. as an 
orvanisation has done the right thing in answering the 
charges that were made against it in the speech of Mr. 
Becle, the chairman of the Birmingham Electric Supply 
Ccamittee (Etec. Rev., June 13th, p. 985). We pub- 
li-. the full answer of Mr. D. N. Dunlop, the Director 
of the B.E.A.M.A., elsewhere in this issue, along with 
sue comments made thereon to the Birmingham daily 
Press by Mr. Beale. Readers will remember that in 
F-\ruary last, when the Bradford Corporation was 
encaged in a controversy respecting the converter 
contract, Mr. Dunlop, at our invitation, stated the case 
for the manufacturers in an article entitled ‘‘ Prices of 
Electrical Plant ’’ (ELec. Rev., February 29th, p. 331). 


Careful reading of all these contributions to the 
subject will have familiarised the reader with the main 
points that are at issue; we have no wish to waste 
words in summarising facts and arguments already re- 
Comment is required, however, on one or two 
Mr. Beale, in his speech, stated that the equip- 
“in 


corded. 
points. 
ment quoted for in the tenders of the four firms 
the ring ’’ was ‘‘ almost identical ’’; though there were 
in detail,’’ they were ‘ sub- 
stantially the same plant.’’ Mr. Dunlop, in his letter, 
replies that this is far from being the case. He says 
that the switchgear being supplied by the existing con- 
tractor is ‘‘ entirely different’’ from that required by 
the specification issued to the tenderers for the present 
requirements. One is ‘‘ standard’’ to them, and the 
other is “‘ experimental,’’ and the difference in cost of 
the two designs ‘‘ justifies the difference in the prices.” 
Ir some particulars the switchgear specified is such as 


**some slight differences 
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has never been manufactured up to the present, involv- 
ing the development of special methods of construction 
and insulation; it is described as requiring extended 
experiment involving considerable financial risk to those 
having no previous experience with identical gear. Mr. 
Dunlop states fundamental points of difference. 

Mr. Beale was not unnaturally exercised in mind by 
the fact that the existing contractors, when _per- 
mitted to quote, put in a price in the same neighbour- 
hood as the tenders submitted by the four grouped firms 
(£9,360), but they were willing later to carry out the 
work as an extra on their existing contract for £3,615. 
Their ability to do so with profit might well be ques- 
tioned if the work that they agreed to do for £3,615 was 
identical with that in the specification, but, as already 
mentioned, Mr. Dunlop states that it was not so. 
Among other questions that might be asked is: Will 
the equipment to be provided ‘‘as an extra’’ for 
£3,615 be so made as to stand the 100,000-volt insula- 
tion test? 

It should not be difficult for those who have all the 
documents before them to decide who is right and who 
is wrong. Unfortunately in this case, as in too many 
others, the particulars of the tenders received have not 
been made accessible to the Press, though it used to be 
regarded as necessary in the public interests that such 
matters should be afforded full publicity. While, how- 
ever, we have no information at our command beyond 
the two opposite statements, 
accept 


we are not prepared to 
material as has been vouchsafed as 
evidence of “‘ profiteering ’’ either by the group con- 
cerned or by the members of the B.E.A.M.A. generally, 
and on that important point we think Mr. Dunlop is 
entitled to ask for false impressions to be rectified. 
We have too sad a memory of the state of affairs that 
existed in the electrical industry before its principal 
members came together in an organised association, to 
be able to contemplate with equanimity a return to that 
policy of individual action where unrestricted com- 
petition weakened everybody financially, technically, 
and morally. Experience has proved that it is in the 
Lest interests of the industry that concerted action of 
separate groups within a more or less complete body 
should prevail. A return to open competition would 
mean ruin to the majority of the larger concerns, and 
we should once again have to face a period in which 
there would be no dividends, capital reductions, 
liquidations, and so forth, thus reducing the number 
of tenderers until those remaining would 
driven to arrive at an ‘‘ understanding ”’ 


selves, 


such 


again be 
to save them- 


Municipal engineers know quite well that it is far 
more satisfactory to carry on business with a financially 
sound contractor than with one of doubtful stability. 
And if we are not mistaken, business men of such a 
city as Birmingham will not be slow in appreciating 
the importance of an industry being secure, and in 
recognising that there are trades in which, at present 
at any rate, security can only be obtained by the adop- 
tion of some system for fixing prices. 

It is.common knowledge that in certain sections of 
the electrical industry, to some extent, prices are agreed 
upon, but the mere existence of such a state of things 
does not justify charges of profiteering in those par- 
ticular sections ; much less does it justify an attack 
upon the Association as a whole. In earlier days manu- 
facturers tried to form themselves into small groups to 
prevent any member of their class from putting in a 
ruinously low price and so spoiling the business for 
everybody, but the groups seldom hung together for 


long. The organisation of the may have 
placed them in a better position to secure that end, 
The principle of co-operation for which the B.E.A.M.4. 
stands, would naturally make that body sympathetically 
disposed toward such action on the part of a group, , 

Yet it is not wise to overlook the fact that the fixing 
of prices, whether they be for household con.moditicg 
or for electrical equipment, is bound to give rise ty 
suspicion that somebody or other is being ‘‘ done” 
unless that price-fixing be subjected to control in son 
shape or form. It has been suggested that the 
B.E.A.M.A., as a whole, should control the price-fixing, 
any serious case of complaint as to unduly hivli prices 
being brought before the whole Council for investiga. 
tion, and not merely left to be dealt with by th group 
concerned. This is worthy of consideration, though we 
can conceive of cases arising where, as at Birmingham, 
the entire body will become the object of criticism and 
attack instead of the group or groups of firms that put in 
price which somebody thinks excessive. In the 
present case Mr. Dunlop, as director of the organisa. 
tion, has performed a useful service by calling for the 
documents and writing to the Town Clerk of Birming- 
ham, explaining the B.E.A.M.A. position and detailing 
the case on behalf of the group. 


industry 


If we have come to the point where there must be 
arbitration as to the fairness or otherwise of a number 
of quotations, we cannot look to the purchasers as repre- 
sented by the I.M.E.A. or the Birmingham Corporation, 
or to the manufacturers, as represented by the 
B.E.A.M.A. ‘One man’s word is no 
justice needs that both be heard!’’ And _ who shall 
hear them? Somebody with authority to call for the 
complete story and qualified to adjudicate upon the 
statements of the parties. 


man’s word: 


Assuming the impracticability of the general body 
of manufacturers being in a position to decide upon 
the fairness or otherwise of one of its small but possibly 
powerful groups; assuming also the unwillingness of 
the public to accept the finding of a body of manufae- 
turers regarding the action of a section of its own 
members, even if it were possible; and assuming the 
unwillingness of B.E.A.M.A. firms to accept the ruling 
of the I.M.E.A.; can the situation be met, so far as the 
controversy affects municipal contracts, by setting up a 
joint adjudicating committee elected by the two bodies, 
presided over by a man of unquestionable impartiality! 


Tue Incorporated Municipal 
.trical Association is to be congratulated 


on the completion of one of the most 


The I.M.E.A. 
Convention. 
successful Conventions in its history, 

and the retiring President, Mr. S. E. Britton— ho 
ascribed at least half of the success to Mrs. Britton’s 
efforts—may justly enjoy the satisfaction engendered by 
that fact. Great credit is due also to the officers and 
staff, honorary and otherwise, especially Mr. A. C. 
Cramb, hon. secretary, and Miss Lanfear, secretary, {or 
the efficiency and thoroughness with which the arranze- 
ments were drawn up and carried out. 


So far as we 
«ire aware, not a single hitch occurred for which i ey 
could be held responsible, and even the weather, sore- 
what unstable on the first day, was on its best behaviour 
for the rest of the week. 

The programme, though quite full enough, was ot 
unduly burdened with either work or play, and ‘he 
papers were of a high order; it would have been well, 
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however, if one of the technical papers had been replaced 
by one dealing with the commercial aspect of electricity 
supply, » hich on this occasion was touched upon only 
inciden's!ly im the discussions and after-dinner 
speeches. It is so fully recognised nowadays that the 
chief fvvetion of the manager of an electricity supply 


undertaking is to sell electricity, and to sell it all the 
time and to everyone, that the omission of a session 
Jevoted this subject was distinctly regrettable. In 
view of (ue presence of so large a proportion of chair- 
men anc committee-men at this year’s meeting, the 


opportunity of pressing home on them the urgent need 
for liberal expenditure on advertising electricity, on 
showroo os, and on efficient salesmen, ought not to have 
heen missed, 

The ‘cchnical papers by Messrs. Miles and J. N. 
Waite wore full of valuable information, and their merits 
were justly recognised by the award of premiums. 
Councillor W. Hammer dealt with administrative 
matters. and rightly emphasised the fact that ‘‘ service ”’ 
is the keynote of electricity supply. The importance to 
the conmmunity of the extension of the use of electricity 
in every department of modern civilisation cannot be 
over-stressed. We are pleased to see that he is opposed 
to the draining of the life-blood of an electrical under- 
taking namely, the capital derived from its surplus 
revenue for the relief of the rates. The only justifica- 
tion for that practice is the possibility that the rates 
may be drawn upon to meet a deficit on the year’s work- 
ing, but nowadays that is a remote contingency, and 
should not occur. We have for a quarter of a century 
contended that the business should be run on commercial 
lines, and that relief of the rates is no part of the 
functions of a public supply undertaking. Parliament 
has in some cases explicitly adopted this view, and, as 
Councillor Hammer remarks, the practice of bleeding the 
undertaking is falling into disfavour. We also nave 
urged in these columns that the right course is to get a 
good engineer, pay him well, and let him manage the 
husiness without undue interference, and we are glad to 
find ourselves in agreement on these and other points 
with the Mayor of so enterprising and up-to-date a 
horongh as Hackney. 


Ir has long been the aim of de- 
The signers to produce a machine that will 
Transverter. generate direct current at extremely 
high pressure—an object which has 
now heen realised by Mr. W. E. Highfield and Mr. 
J. Calverley. Their invention, which is described 
elsewhere in this issue, is an extraordinary device that 
will, no doubt, be the subject of a great deal of contro- 
vers) ; it was designed with the primary object of con- 
verting alternating current of normal voltage and 
periodicity into direct current at a voltage suffi- 
ciently high to permit it to be used for transmission 
purposes. From the points of view of the generation 
and distribution of electricity alternating current has 
und sputed advantages, but one has become so accus- 
tonwd to three-phase transmission that the superiority 
of « c. for that purpose is apt to be overlooked. 

I' the transverter will enable the benefits of d.c. trans- 
mis:ion alone to be realised, it will justify itself. Other 
app ications of the apparatus are, however, readily in- 
starved. Besides being reversible, the device will con- 
ver’ d.c. of one voltage to d.c. of“another; the trans- 


' ver'or is thus probably destined to be of outstanding 


imj ortance in the electrification of railways. It has 
hee: estimated that its use, instead of the normal sub- 
sta. on machinery, will save something like 50 per cent. 
of -1e cost of such equipment, and by enabling the 
el). transmission system to serve both industrial and 
ra! vay needs, the economic aspect of railway electrifi- 
cat’ on will be considerably assisted. 

vreover, the new machine should be of considerable 
iti ity in the interconnection of networks, for it will 
enale a d.c. link to be made between two a.c. systems 
of ifferent frequencies, while a still further use is in 
me'ing the demand of radio engineers for a source of 


h.p. d.c. On the whole, therefore, there seems to be 
good cause for predicting that the transverter will be 
# success ; it is not a rotating machine, and may accord- 
ingly be built in a very robust form. Further, as 
centrifugal force does not enter into the design ot its 
main components, the designer is free to concentrate 
upon the electrical performance; the efficiency of the 
2,000-kW plant on view at Wembley is of the order of 
$5 per cent. 

In conclusion, credit is due to the English Electric 
Co., Ltd., for courageously undertaking the costly 
experiments necessitated by the construction of such 
apparatus; by so doing, it has shown commendable 
reliance upon the ability and experience of its stafi. 
In these days, when it seems to be an _ established 
custom to wait for inventions to be developed abroad 
and then acquire licences to produce them in this 
country, a practice with many harmful results, it is 
refreshing to know that such a notable advance in 
electrical engineering is entirely British in conception, 
design, and construction. 


In our leading article of May 30th 
A Trade we commented upon the attitude taken 
Inquiry and an up by Mr. Sidney Webb, President of 
Electrical the Board of Trade, with reference to an 
Policy. inquiry into the state of our trade and 
its future prospects. A promise was 
then given that ‘‘ the next day or later’’ a statement 
bearing upon the form of inquiry and the personnel 
of the committee would be made. Well, it was not made 
next day, and it is now more than a month “ later,” 
yet nothing that can be described as a ‘‘ statement ”’ 
has been forthcoming. Perhaps we should not have 
expected anything better from one who showed such 
reluctance. The question was raised in the House of 
Commons last week on the Board of Trade vote by Mr. 
Lloyd George and, according to 7'he Times report, Mr. 
Webb replied that ‘‘ the Government had decided to 
have such an inquiry, and at the earliest possible mo- 
ment an announcement would be made as to its scope 
and personnel.’’ Mr. Lloyd George covered a good deal 
of ground that is very familiar to our readers already 
about ‘the re-equipment of German factories since the 
war, and said that ‘‘ since 1913 we had ‘made less pro- 
gress in regard to electrical power than any other great 
trading country.’’ Germany before the war ‘‘ had less 
power at her command than we had, but she had since 
increased it in spite of the fact that one third of her 
coal had been taken away.’’ The figures upon which he 
relied are given in our ‘‘ Parliamentary’’ Notes on 
p. 1038. To this point Mr. Webb is reported to 
have replied that there were directions in. which the 
Government could da more, perhaps, than in equipping 
factories. ‘‘ He thought they could see their way to 
give a push onwards to electrical development.’’ We 
have heard so many suggestions from politicians who 
are taking electricity under their wing that this one 
leaves us as unmoved as any that have preceded it, 
though perhaps a little more curious. Anything that 
will accelerate the rate of electrical development here 
or anywhere else will be heartily welcomed, and anybody 
who can do anything fair and reasonable and substan- 
tial:to remove the obstacles that stand in the way of 
progress will deserve the gratitude of the nation, but 
we tremble at the prospect of electricity being played 
with for political ends. How many legislators have 
we who have a real grasp of the electricity supply situa- 
tion in the United Kingdom? And we would add how 
many electrical men are there who, as they face the 
trade situation to-day, believe that the difficulties of 
that situation will be removed by the adoption of a 
new political policy promising cheaper electricity? 
So far as the politician is concerned, perhaps it is as 
well that words should be the end of the matter. Elec- 
tricity supply will make a better showing if left to 
itself under the guidance and control of the Elec- 
tricity Commissioners. 
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The Wembley Exhibition Colliery. 


A Realistic Working Exhibit. 


(Concluded from page 1011.) 


Underground, in addition to the usual manager’s 
office, ambulance room, &c., there are stables containing 


live pit ponies and an example of pony haulage, in 
contrast to which Messrs. Joseph Booth & Bros., Ltd., 
supplied a No. 2 ‘‘ Union ’’ electric locomotive, fig. 11. 
The vehicle is built for an 18-in, rail gauge to with- 
stand rough usage; its special features are that it is 
fitted with spring buffers, all gears are enclosed, and 


Fig. 11.—Booth Battery Locomotive. 


both pairs of wheels are worm driven. Involute springs 
are fitted to each wheel and ball bearings used through- 
out. The drum controller gives four speeds in either 
direction. The example exhibited is provided with a 
D. P. ‘‘ Kathanode *’ 216-amp.-hour battery. Messrs. 
Booth are also showing in the lamp room a motor- 
generator and battery-charging panel. 


Fig. 12.—" Samson” Coal Cutter. 


Two patterns of electrically-driven haulage engines 
are shown, one being an endless-rope Markham engine, 
driven by a Brook 30-h.p. 720-r.p.m. motor, and the 
other an M. B. Wild main-and-tail 25-h.p. hauler driven 
by a G.E.C. motor ; the latter is fitted with roller bear- 
ings throughout, has drums 2 ft. 6 in. in diameter, 
and Brunton’s ropes are used. The portable Broom and 
Wade underground air com- 
pressor, capable of delivering 
130 cu. ft. per minute, is driven 
by a Brook 22-h.p., 360 r.p.m. 
motor, while the two sets of 
pumping plant are also electric- 
ally driven. One of them is a six- 
stage turbine pump by Messrs. 
Holden & Brooke, and the other is 
a Pearn three-throw ram pump 
capable of dealing with 9,000 
gals. per hour at a head pressure 
of 60 ft., being driven by a G.E.C. motor of 45 h.p. at 
720 r.p.m. 

At the coal faces figures of miners and boys, each 
represented as performing the work he would do in a 
mine, give an excellent idea of how the work is actu- 
ally carried out. Five types of long wall workings are 
shown. No. 1 face is a seam of coal 4 ft. 6 in. thick 


worked by hand. No. 2 face is a similar sean: \nder. 
cut by means of a Mavor & Coulson ‘‘ Samson’ disk 
cutter, fig. 12, and loaded out by hand. 


loling to moderate depths in the hardest cuttal'e ma- 
terials when the conditions favour the use of such 
devices. 


No. 3 is a 3-ft. seam worked by hand, but the tace js 
equipped with a ‘‘ Meco’’ belt conveyor supplied |v the 


Mining Engineering Co., Ltd. The 20-in. belt is driven 
by a 7$-h.p. motor, and on the driving head are 
mounted three drums and a gear box. Speed redriction 
is accomplished by means of thrustless balanced worm 
gears running in oil, while the lower belt is kept clear 
of small coal on the tension drum by a brush driven 
by skew gear. The woven cotton belt has a life of several 


years ; these conveyors can be made with capacities up 
to 70 tons per hour, and are suitable for lengths up to 


200 yds. They will work equally well up or down hill, 


and the power needed to drive a 100-vard convevor is 


about 4 h.p. 
No. 4 face is a 3-ft. seam of coal undercut by a chain 


cutter, and loaded on to a conveyor, both of the 


** Diamond ’’ type and operated by compressed air. 
No. 5 face is electrically worked by Mavor & Coulson 


machinery; the 2-ft. seam is undercut by a 3-phase 
** Baby ’’ machine at the floor level, with a entter bar 


4 ft. long, similar to the overeutter shown in 
fig. 13; it is assumed that the seam is 
so that a disk machine, if used, would be jammed by 
the falling coal, and a chain cutter would pull the coal 
over and churn it into ‘‘smalls.’’ The coal cut is 
loaded by the fillers on to a shaker conveyor to the 
loading road at the end of the face. As it was incon- 
venient to accommodate in the roadway electric shaking 


Fig. 13.—Bar Coal Cutter. 


gear with rope transmission, low type driving gear, 
fig. 14, was installed within the height of the seam and 
coupled direct to the conveyor trough. The height of 
the gear is only 1 ft. 9 in., and the details of its attacli- 
ment to the conveyor, together with the normal arran-e- 
ment at the face, will be understood from the diagr®:u- 
matic plan and elevation, fig. 15. 


Fig. 14.—Driving Gear for Shaker Conveyor . 


This gear delivers the coal on to a standard 3-pha:e 
gate-end loader, the coal being carried by the endless 
scraper chain up the inclined portion to the horizont«! 
length which is above the height of the tramcars in'o 
which the coal is discharged. 

A Climax drill shows how a heading is driven in hard 
rock; a Siskol machine indicates how a heading is 


The clectrie 
cutter is intended to show the efficiency of machine 
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jrven in coal, and a Holman stretcher bar hoist anda = A’ Syper-Sensitive Circuit for Broad- 
farkham’s portable hoist illustrate how tubs are pulled 
ut of steep places. Messrs. Matthias Spencer & Sons cast Reception without an Aerial. 
upplied ail the miners’ tools, including picks, hand cunaneaiemiaiia 
irills, &c., and the Rensha ’ prop removers and By G. G. BLAKE, M.LE.E., A.Inst.P. 
Klippa ” hain retainer. Messrs. Nobel Industries, Tun 
td., demor strate how electric shot firing is done, and HE employment of an aerial is in many instances a 
ie use to which explosives are put for breaking down serious set-back for those wishing to enjoy the privileges 
ard groun! and shooting down coal. Shot holes have of broadcast reception. Those, for instance, living in 
eon made i appropriate positions underground with hotels or flats at a distance of 15-20 miles from the 
under. iymmy explosives, detonators, and firing apparatus in nearest B.B.C. station are either obliged to stretch un- 
disk - al tidy-looking wires across their rooms or use frame 
cleetrie penn telephone and signalling system has been aerials and elaborate multivalve sets. With the object 
ichine yorided by the Sterling Telephone & Electrical Co., of finding how far these difficulties could be overcome, 
the author has been experi- 
f such ANS menting for some time past. 
He found the simplified 
face is Flewelling 1-valve circuit, 
the WZ working with an earth con- 
riven } | \ nection only, very efficient, 
ad are Yy Twelve miles from London 
Lietion Vi VY music, &e., could be heard 
| worm clearly, though not very 
t clear loudly, across a room from a 
driven loud-speaker. 
several There was always present, 
ties up . however, the objectionable 
3 up to = i Flewelling whistle produced by 
vn hill, | the quenching of the self- 
evor is = oscillation of the set by means 
a chain : Fig. 15.— Plan and Elevation of Shaker Conveyor. reaction between the plate and 
of the grid circuits was reduced until 
ir, td.. with switchboards below and above ground, so this whistle ceased, music and speech were still easily 
Youlson iat communication can be established between all readable in the head-phones, although the set was no 
3-phase gints. Messrs, W. Francis & Co., Ltd., of Manchester, longer functioning as a Flewelling receiver. 
ter har ave installed an entirely new system of ‘‘ universal ’’ After many experiments with various forms of vari- 
wn in ectric lighting. The fitting is constructed in two parts, able grid-leak, including air ionised by radioactive 


friable s shown in fig. 16; the first portion consists of 


ned by terminal box split in such a manner as to enable 
he coal 
cut is 
to the 
incon- 


haking 


gear, 
m and Fig. 16.—Francis “ Universal” Lighting Fitting. 
ight of . 
attacli- mnection to be made without cutting the cable, which 
Tanre- bared in two places and attached to the terminals; 


T e box is then assembled, and may be compound filled. 
7 1¢ second portion contains the lampholder, lamp, and 
ugs, and is arranged to plug into the switch end. A 
mble-pole double-fused plug switch works in conjunc- 
on with the fitting, and is interchangeable with the 
bove-mentioned second portion of any terminal box. It 


impossible to plug in or withdraw the switch when 
is in the ‘fon ’’ position, neither can the circuit be 
ade or | roken slowly. 

a.) Thus, «> far as space has permitted, everything essen- 
al for » orking a colliery is exhibited, illustrative of a 
riety |’ mining methods, with a representative dis- 
iv of British plant. Well over 100,000 people have 
ready the mine. 

-phase 

ndless 

zontal Electrical, &c., Exhibition at Magdeburg.—From August 

‘s into rd to cember Mth a great gas, water and electricity 
tibition ~ill take place at Magdeburg. Among others there 
| be se tions devoted to the use of electricity in kinemato- 

2 hard ph and radio apparatus, public lighting, and illuminated 


ing is Vertisernents.—Reuter’s Trade Service (Magdeburg). 


spirals, and also various ways of connecting the set to 
earth, the following method was finally adopted, and 
proved to give super-sensitive results. Using only one 
valve und head-phones, an earth connection, and no 
aerial of any kind, Londen, Bournemouth, Birming- 
liam, and Cardiff were all received. London came in 
very little, if any, weaker when received in this way 
than when received on an ordinary one-valve regenera- 
tive set employing a good P.O. aerial. Although the 
arrangement about to be described is super-sensitive 
when the grid is connected to earth and no aerial em-. 
ployed, it answers very poorly with an ordinary aerial 
and earth. Fig. 1 shows the arrangement. 
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Fig. 1.—A Super-sensitive Circuit. 


a is the aerial tuning coil and B the reaction. For 
this purpose any make of plug-in coil will do, or both 
coils can, if preferred, be wound by hand on one cylin- 
drical former, at a suitable fixed distance from one 
another, and the coupling can then (as we shall see 
later) be controlled by means of a variable condenser c 
of 0.0005 pF capacity. ©, is a second variable con- 
denser, of the same capacity, Which is used for tuning. 
These condensers are connected in series with each other 
across the ends ef tuning coil a, and a connection to 
earth (to a gas or water pipe) is made between them as 
shown in the figure. 
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The grid resistance oc, is of 0.00025 uF. From the 
side of this condenser nearest to the grid is suspended a 
small spiral of stout copper wire w. L is a small gas 
burner supplied from an india-rubber pipe @ and con- 
trolled by a tap x. This should be connected to an 
ebonite control arm (not shown in the figure). 

Around the flame, which need only be a very small one 
issuing from a pin-hole, a small cylinder of metal Pp 
is arranged. This is insulated from the burner and 
flame, and is connected to the other terminal of the 
vrid condenser c.. By arranging so that the burner 
projects a short distance into this cylinder (without 
touching it) it acts also as a windscreen for the flame. 
The leak is caused by the ionisation of the air in the 
neighbourhood of the flame, and regulation of the gas 
supply gives very good control. It was feared that 
the arrangement would be so easily disturbed by the 
least breath of wind that it might prove unpractical 
as a grid leak; this, however, did not prove to be the 
case, slight puffs of air made no appreciable difference. 
The reason for this is probably the fact that the flame 
ionises the air for a very considerable distance, an actual 
draught being necessary in order to clear away the 
cloud of ions. 

c, is a small condenser as employed by Flewelling, 
having a capacity of 0.006 pF. The object of this 
condenser is not in this case, however, to quench the 
self-oscillation of the set. It is employed to insulate 
the grid so that it may be connected to the positive 
terminal of the h.p. battery, connection being made 
from the grid side of condenser co; to the telephones tT 
as shown. 

The grid being held at earth potential, the rest of the 
set is therefore made relatively more negative, so that 
the valve is caused to function near the top of its charac- 
teristic curve. 

This can be at once shown by inserting a milliam- 
meter in the plate cirenit, when a plate current reading 
of from 0.5 to 1.0 mA can be obtained before the arrival 
of any signals. 

Two types of effects can now be obtained with the set. 


The London-Bristol Telephone Cable. 


(1) If a comparatively large value coil | employed 
for reaction and coils a and B are tightly coupled, th, 
true Flewelling effects can be obtained. Condenger , 
by repeatedly charging and discharging, will queng, 
the oscillations and produce the well-known Flewelliny 
whistle, full control of which is given by ac justing thy 
gas flame. 

(2) If only a comparatively small value of inductang 
is used for the reaction coil B, the coupling can be de. 
finitely fixed at a point where the set is just not ogi. 
lating when condenser c is set at about three-quarter, 
of its capacity. Under these conditions it will be foun; 
that the reaction of the set can be perfectly controle 
by small variations in the capacity of condenser ¢ nj 
the various stations can be tuned in by mezns of the 
condenser 0,. 

In using the set in this way it should be re:emberei 
that the capacity of condenser c must always be large 
in relation to the capacity of condenser c ,, which shoulj 
be as small as possible. Therefore, in selecting coil 4 
a coil having as large an inductance as possible, con. 
sistent with the wave-length to be received, slould ke 
chosen. 

The action of the set can sometimes be made mor 
reliable by connecting a high-resistance leak (say, of 
about 50,000 ohms) across the terminals of condenser ; 
so as more effectively to anchor the grid to earth 
potential. 

The filament and plate circuits of the set really take 
the place of the usual aerial, and during reception the 
potential of the set continually fluctuates below an/ 
above that of the grid, which remains constant. This 
is the reverse of the action of a set which is itsel/ earthed 
and has its grid connected to an aerial. 

An ordinary R valve answers quite well, using a plate 
voltage of only 45 volts. 

Another (but not quite so effective) method of con- 
necting up the set is to use only one variable condenser 
across coil a and to connect the grid direct to earth. 
In this case, of course, reaction must be controlled by 
adjusting the distance between coils B and a. 


First Independent Repeater Station. 


Tue London. Bristol telephone cable, which was brought 
into service on June 2nd, 1924, is one of the main links 
in the network of underground cables which is now be- 
ing laid all over the United Kingdom. This network 
will gradually replace many of the overhead road lines 
and will fulfil promises given by the Postmaster-General 
and his predecessors to provide in this country a tele- 
phone system which shall be almost immune from inter- 
ruption by winter storms and gales, to which the over- 
head line system has always been subject. 

The network was really inaugurated by the laying of 
the cable from London to Birmingham and Liverpool, 
which was put into service during 1916, but construc- 
tion work was practically at a standstill during the war 
and the next link of the main underground gystem to 
be put into service, v?z., the London-Manchester cable, 
was not completed until 1921. 

The London-Bristol cable follows the Bath Road route 
practically the whole way. The cable contains 616 wires 
encased in a lead sheath with an overall diameter of 
about 2}? inches. The wires are ‘‘ loaded ”’ at intervals 
of 2,000 yards with inductance coils (3 coils for each 
group of 4 wires). The coils are encased in cast-iron 
boxes placed in ferro-concrete chambers below the road 
surface. The cable itself is drawn into an earthenware 
duct, and provision has been made for two ducts along 
this route. 

The 616-wire cable provides a total number of 462 
channels of communication. The total weight of cop- 


per per mile of cable is approximately 54 tons. It may 
be noted that the same amount of copper would )rovide, 
on an overhead road line, only 60 wires of average con- 
ductivity. 

The cable is divided into three sections by 
peater stations at Taplow and Marlborough. 
repeater stations are, in effect, power stations 
plifying and relaying, by means of thermioni 
the current transmitted from the terminal tele) hones. 
The main underground network is divided generally 


the re 

These 
for ali- 
\ alves, 


into sections, known as repeater lengths, of « proxi- 
mately 50 miles. 

The London-Bristol cable will be the channel cot 
munication between London and the West of E: land: 
but the network has been so designed that in t!.: even! 
of a breakdown on, say, the London-Birmingha: cable. 
communication between London and Birmingh::1 wi! 


be maintained via Taplow, Marlborough, Brist:!, an¢ 
Gloucester. The completion of the cable will also enable 
direct communication to be established for the fit tim 
between London and Plymouth. The large nun ber 
line cireuits provided by these modern under -round 
cables has made it possible for the Post Office to rovide 
the public with a very rapid service between lary cot 
mercial centres. 

The London-Bristol cable and all the main |'nks 
the underground network contain a number o° line 
specially designed so that in due course they may fort! 
part of a European international underground » twork 
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of telephone communication channels, on the lines dis- 
cussed at ‘he recent conference in Paris. 

The Te; low repeater station is the first to be com- 
pleted of a series of large independent repeater stations 
designed for operation in connection with the national 
and inte: national services. The comparatively large 
installations ef telephone repeaters on the London-Man- 
chester cable at Fenny Stratford, Leicester, Derby, and 
Manchester are, in effect, not more than temporary in- 
dallations provided as an interim expedient until the 
many difficult problems, which had to be solved before 
ihe large independent stations could be constructed, were 
worked ovt. That at Taplow will be followed by other 
similarly independent stations at various points of the 
network. 

A modern first-class telephone repeater station is an 
independent electric power station combined with an 
equipment consisting of some of the most delicate ap- 
paratus used in telephony. The Taplow station is a red 
brick and ferro-concrete building of two floors, each 
floor having an area of about 5,000 square feet; it has 
been so designed, and the site planned accordingly, that 
an extension to twice its initial capacity can be made. 
The lower floor of the repeater station contains the power 
plant ; the upper floor the amplifying elements associated 
with the lines. 

The power plant consists of 75-h.p., horizontal, cold 
starting, airless injection, oil engines designed to work 
normally on the heavy residual petroleum known as 
semi-Diesel oil, but capable, should the necessity arise, 
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Fig. 1.—Effect of Telephone Repeater. 


of working on the lowest-grade residual oil, known as 
furnace oil. The engines are of the low-speed type (210 
'.p-m.), and are practically silent when running. They 
are coupled direct each to two generators in tandem, the 
combined output of which is 50 kilowatts. One genera- 
tor provides current at a pressure of 22-30 volts for 
charging a set of accumulators, called the ‘‘ A ”’ bat- 
tery, which has 11 cells with a total capacity of 10,000 
ampere-hours and supplies the heating current for the 
filam: ts of the thermionic amplifiers. 

The second generator on each engine shaft supplies 
curre’ at @ pressure of 159 volts for charging a set of 
secur ilators, known as the ‘“‘ B’”’ battery, used for 
light'.¢ the whole station and for running various 
auxil cry motors, such as cooling-water circulators, 
ringi¢ machines, fans, vacuum cleaners, air compres- 
sors, <c. The ‘‘ B”’ battery consists of 75 cells with a 
capa: ty of 300 ampere-hours and its principal function 
's to “upply the relay current to the amplifiers. The 
‘A’ and ‘ B batteries are in duplicate. 

The power control board, which is of the usual power 
station type, controls all the generator, motor, and bat- 
‘ery circuits. The upper floor of the station accommo- 
dates the telephone repeaters, the cable termination, and 


the test desk. The vital element of the repeater is the 
thermionic valve, so familiar to amateur radio tele- 
phonists ; but there are important differences in desiga 
between the repeater and the receiving valve, principally 
in respect of power output, life, and constancy of char- 
acteristics. The severest requirement for a telephone re- 
peater valve is that it shall not differ by more than a 
small percentage from a specified list of characteristics. 
A percentage difference between the valves of a radio 
receiving set, which could hardly be detected and would 
make no difference whatever to the functioning of the 
set, would make the design of a telephone repeater to 
ineet modern requirements impossible. Happily we have 
at our disposal in this country a telephone repeater 
valve which is believed to be second to none in the world. 
li has been evolved after long and arduous research 
work by the Post Office engineers, assisted by the re- 
search establishment of the General Electric Co., of Lon- 
don, and is so well made that it is possible to change 
a valve on any repeater without affecting, in any way, 
its amplifying constants. The average life of this type 
of valve is six months’ continuous operation and, during 
this period, it will dissipate a total energy of approxi- 
mately 18,000 watt-hours. 

Curve 1 (fig. 1 top) shows how the current in a tele- 
phone circuit is attenuated as the speech wave travels 
along the line, while curve 2 (fig. 1 bottom) shows the 
efiect of introducing a repeater, or speech amplifier, at 
the points marked. It will be observed that the ampli- 
tude, or strength, of the current received for the same 
current sent into the line by the talker is much greater 
in the second case. The effect of the repeaters is, in 
fact, to increase the energy received about 600 times. 
In the case illustrated in curve 1 speech would be just 
possible, whereas in that illustrated in curve 2 very 
good speech would be obtained over the circuit. The 
length of the line is shown in terms of transmission 
units; one unit being equivalent to about six miles of a 
loaded underground circuit. 

The repeaters, which are mounted on steel plates with 
an area of about 2 sq. ft. each, are supported on verti 
cal section steel racks which carry five repeaters in each 
vertical section. One repeater, with its associated iren- 
core transformers, filters, and ringing relays, weighs 
about 200 lb. Eight groups of five repeaters make up 
one bay, and each bay is provided with apparatus con- 
trolling the current supplied to the valves and relays. 

Each circuit in the main cable is terminated on a 
transformer at one end of the repeater room. The 
transformers, which are mounted on steel racks, are con- 
nected with the repeater bays by lead-covered cables each 
carrying a number of copper conductors insulated with 
a silk and cotton mixture. Between the terminating 
transformers and the repeater rack, the connecting 
cables are led through a distributing frame where any 
particular circuit can be entered for testing or other 
purposes. 

The testing equipment of a repeater is of quite a 
special nature and consists of (a) a sensitive reflecting 
galvanometer equipment for routine testing the main 
cable; (6) high-frequency alternating-current testing 
equipment for maintaining a constant check upon the 
operation of the repeaters themselves when associated 
with the line ; and (ce) an aliernating-current Wheatstone 
bridge. 

Hygrometers for maintaining constant observation of 
the conditions of the atmosphere are essential items in a 
repeater station. It is necessary to maintain a very 
high degree of insulation and means are provided for 
controlling the condition of the atmosphere inside the 
station. 

It may appear that the cost of a repeatered telephone 
circuit, taking into account everything that has been 
described above, would be very high, but the fact is that 
a modern underground cable circuit with its associated 
repeaters costs considerably less, both in capital and 
annual charges, than an equivalent overhead road line 
circuit, and this comparison is made without taking into 
account the loss of working time that ig unavoidable on 
aerial lines. 
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Mr. 
and the Birmingham 
Mr. 
The B.E.A.M.A. and the Birmingham | ::. 
could | 
Discussion. 
The 
in oth 
We have received the following communication from clad _ type (not cell type), with hand-operated 
Mr. D. N. Dunlop, Director of the British Electrical switches and without remote electrically-oper ated ‘ontrol, Ar 
The difference in cost of the two designs, one stindard 
and Allied Manufacturers’ Association, bearing upon the other experimental, justifies the difference in the pro. heard 
the discussion at a meeting of the Birmingham City around which the discussion centred in the City Counoj one 
Council, which was reported in the ELrctrican Review the plain facta cf i] 
vese are the plain facts of the case, and I have to ay P 
for June 13th, p. 985: you to acquaint your Council of them and to have equal far * 
licity given to the subject as on the former occasiva. In any 
“ ” View 
Alleged Profiteering by Electrical Ring. of the serious charges made against the members vi this pe mt 
In view of the general interest which appears to have been ciation, I think you will desire to rectify the false impressio, an¢ : 
aroused by the discussion at the meeting of the Birmingham created by the statements made at the meeting. He t 
City Council on June 3rd, IT send you herewith a copy of my On the general charge of profiteering in the e} trical in - er 
letter to the Town Clerk of Birmingham, for publication in dustry: A glance at the balance-sheets of the electric; ~~ 
your columns. ; machinery manufacturing concerns in this country will reve, oh 
Yours faithfully, the fact that there is no foundation for the allegation, am 
D. N. DUNLOP, : Owing to the publicity n to the statements made at th: 
Director, British Electrical and Allied meeting of the Council, [ am sending a copy of this letter ; tara 
London, W.C.2. Manufacturers’ Association. the Press. ie 
June Vth, 199A. Faithfully yours, 
lo the Town Clerk, Corporation of Birmingham. Director, British Electrical and Allie 
Sir, London, W.C.2. Manufacturers’ Association, 


ALLEGED PROFITFERING BY Exrctrican ‘ Rina.” 


Tn the Birmingham newspapers of the 4th inst. reports were 
given under some variant of the above title, of the proceed- 
ings of your City Council meeting held on the 3rd _inst., 
wherein Mr. Beale, the Chairman of the Electric Supply Com- 
mittee, in presenting a report as to the prices tendered to a 
certain contract, is stated to have made certain observations 
gravely reflecting on this Association. 

According to the reports, Mr. Beale’s statement was to this 
effect :— 

Four contracting firms were invited to tender for some new 
plant to meet the requirements of a specification submitted 
to them by the Corporation. The tenders received ranged 
from £9.00 to £9,765. A certain firm ‘‘ Were making almost 
identical plant for them at the time. There were some slight 
differences in detail. but substantially it was the same nlart.”’ 
This firm accidentally got to know of this inquirv and asked 
to he allowed to submit a tender in accordance with the sneci- 
fication. Their price was £9,360: thev were, however, willing 
to carry out the work as an extra on their existing contract 
for the price of £3.615. 

Upon these “ facts ”’ the reports make Mr. Beale comment 
as follows :— 

Nearlv all these big manufacturers were members of an 
Association—the British Electrical and Allied Mannfacturers’ 
Association . it was obvious that the four firms were 
either in a ring by themselves or were heing controlled bv 
the Association. 

Mr. Beale then founded on this a homily on the iniquity of 
nrofiteering in general, and proceeded to sav that it was not 
the contracting firms he blamed. but the Association: it was 
difficult to see how it could hold together where there was 
such a “ bare-faced attempt at fleecing the public.” 

To clear the ground T must first point out that neither the 
governing body of this Association nor any member of the 
staff had any knowledge of the invitation to tendér issued by 
the Corporation, nor of the fact that members of the Asso- 
ciation were tendering. On inquiry T found that the firms 
referred to were members of this Association. and in the in- 
terest of the Association and owing to the publicity given to 
the matter T invited them to place before me full particulars 
of the tenders made to the specification issned by the Cor- 
poration. T have also had the specification submitted to me. 

This investigation, including information from the company 
which has heen successful in securing the order, has revealed 
that the switchgear called for by the specification was for oil 
switches and connections to be installed in stone cell-work, 
each phase to be installed in a separate cell and the details 
were such that a considerable amount of development work 
and of expenditure on special tools and jigs would have been 
required; in particular the bus-bars and all connections of 
the switchboards were to be covered with insulating material 
throughout (including the joints) in such a way that they 
would withstand a test between the exterior and interior of 
the insulation of 100,000 volts for five minutes, the working 
voltage of the board being 33,000. In some particulars, the 
switchboards were such as have never been manufactured up 
to the present and would involve the development of special 
methods of construction and insulation; even after extended 
experiment, the contract would have, involved the manufac- 
turer in considerable financial risk owing to the fact that there 
existed no previous experience with identical gear. All these 
considerations naturally prevented the manufacturers from 
quoting a low price. 

The switchgear actually being supplied by the firm already 
engaged on the first contract is entirely different from that 
required by the specification, i.e., it is of their standard metal- 


June 192A. 


A 


Councillor Beale’s Reply. 


The Birmingham Post of June 19th reproduced Mr. Dup. 
lop’s letter, together with the following statement made to 


one of its reporters by Councillor Beale :— ~_ 
‘*There is very little in the observations of the director of Desig 
the Association which calls for a reply. The fact remains that inten 
five firms, all members of the Association, quoted £9,000 a vided 
over for the plant in question, and that one of them is willing touri! 
to make the plant required for £3,615, and to execute as many Bv 
more orders for similar plant as we like to place with they engin 
at the same rate. The Association dispute that the plant lighti 
asked for is similar to that now being made by the firm x to re} 
question or to which they will make for £3,615. It is almost The 
exactly the same, the only difference between their type and duce 
the plant certified being that one is enclosed in iron and th Speci 


other in stone, the cost being approximately the same in both 
cases. The gear now being constructed is enclosed in iror 
and certain parts which are now boxed in and inaccessible are t 
be made accessible at a total extra cost of £255, which is allowe 
for in the sum of £3,615. If it had not been for this sma 
difference in design, the contract price at the rates already 
accepted for the earlier contract would have been £3,3#) 
Whether the switch gear is accurately described as substar 
tially similar, is a matter of opinion. What is undisputed 
is that‘one of the firms is willing to carry out the work for 
£3,615, for which they themselves and the other four firms all 
quote £9,000 and over. Mr. Dunlop states that neither th 
governing body of the Association nor any member of th 
staff knew that their members were tendering. I must, o 
course, accept his statement, but whether the members of th 
Association did or did not combine to raise prices aguinst the 
purchasers, or how it was that all five quoted between £9,00 
and £9,765, are questions upon which T must leave the publi 
to form their own opinion.” 


Parliamentary Questions. 


the Bir- 


Our Parliamentary reporter states that the subject of 
{jouse ol 


mingham tenders was raised in the questions in the ! 
Commons on June 27th. 

Mr. Perry asked the President of the Board of Trade if his 
attention had been called to the prices quoted in ten ‘ers re 
cently received by the Birmingham City Council for the supp!) 
of electrical machinery; whether he was aware that fou~ firms 
members of the British Electrical and Allied Manufa turers 
Association, submitted tenders, the lowest being £9,'\) ant 
the highest £9,765, and that the Birmingham City ‘ ounell 
then invited another firm, already under contract, to ender 
whose estimate of £3,615 was accepted; and, in view o! such 
attempts to profiteer at the expense of the ratepayers, would 
he introduce legislation to restrict the operations of rin <s and 
trusts in this country? 

Mr. Wess said he had no knowledge of this particu! sr con 
tract, but he should be glad to consider any further i orma- 
tion which could be furnished. As regarded the last part 
of the question, in view of the position of Parliamentary 
business, it would not be possible to introduce leg’ ‘ation 
on this subject, other than the Building Materials (( iarges 
and Supplies) Bill, during the present session. 

According to the Financial Times, Major Barnett then asked 
whether it was not obvious that there was some misdescription 
in the form of the tender which the firm already ander 
contract understood and the other firms did not. 

Mr. Wess said he had no knowledge on that subject, and 
he could not be sure that that was the fact. 
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Mr. Perry: Will the right hon. gentleman ascertain from 
the Birmingham City Council what they think about it? 

Mr. iiarpre: Is it not a fact that when a Council sends 
out specifications, these are in printed form, so that there 
could be no mistake? 


Questions at Wolverhampton. 

The Birmingham controversy is giving rise to questioning 
in other parts of the country. For example, under the title 
“ Wolverhampton and an Electrical Combine,”’ the Birming- 
ham Daily Post of June 17th contains the following :— 

“An echo of statements made recently in Birmingham was 
heard at Wolverhampton Town Council yesterday, when Mr. 


Beach asked the chairman of the Electricity Committee 
whether that body had any difficulty in getting materials 
supplied through * the electrical combine at present working.’ 
‘Mr. Jas. Thompson replied that he had no knowledge of 
any difiiculty of the kind suggested. He would, however, 


inquire whether any other Councils were finding difficulty, 
and if there were any difficulties he would inform the Council. 
He thanked the questioner for the warning he had given 
on the subject.” 

Just what Mr. Beach’s warning was is not recorded in 
the Post, but in the Gazette Express he is reported to have 
“added that only on Saturday a Birmingham Councillor 
informed him that on one of their contracts the lowest tender 
was £9,000 odd, but one of the contractors sent a covering 
letter saving that to save himself he had to make it according 
to the combine, but if they would give him the job he would 
do it for some £3,000.” 


A Kinema Lighting Installation. 


Ture Regent Theatre, Norwich, which has recently been opened, 
is one of the most comfortable kinemas in the Provinces. 
Designed for a seating capacity of 1,000 persons, and primarily 
intended for a kinematograph theatre, it is, however, pro- 
vided with a stage sufficiently large to accommodate dramatic 
touring companies. 

By the courtesy of Mr. George T. Regment, the consulting 
engineer, we are able to give some particulars of the electric 
lighting arrangements carried out to his instructions, and 
to reproduce the accompanying illustration of the theatre. 

The lighting scheme throughout has been designed to pro- 
duce a soft diffused lighting effect with no risk of eye-strain. 
Special! fittings have been designed and manufactured by the 


rig. 1.—The Lighting of the Regent Theatre, Norwich. 


General Electric Co., Ltd., to achieve this end. The fittings 
on the main ceiling over the auditorium are designed to 
hari) nise with the decorations. ‘They consist of a substantial 
cellin’-plate with six stout metal straps supporting a decora- 
ve orona band, 4 ft. in diameter, with six pairs of flambeau 
brackets carrying ruby-coloured shades. Metal straps spring- 


ing ‘om the brackets on the main band support a smaller 
ceeorated band below carrying a %4-in. Superlux”’ bowl. 
Eac! flambeau shade contains a 60-W “Osram” vacuum 


lamp. while the main illumination is obtained through the 
mecr.m of a 1,000-W “Osram” gasfilled lamp in the ‘* Super- 


lux bowl. Seven of these units are fitted over the audi- 
toriun. A feature of the flambeau shades is that they con- 
‘ain -olour-sprayed “‘ Osram” lamps, and, when illuminated, 
Prodice the realistic effects of the old-time lighting 
unit. The “ flames’’ appear to vary in height, colour and 
— ty according to the angle from which the units are 
ting the showing of the pictures these units are illumi- 


thus meeting the requirements of the authorities by 


providing sufficient light for entry and exit, while in no way 
affecting the picture being shown. 

On the balcony and box fronts eleven 2light crossed flam- 
beaux on gilt colour brackets with satin shades are fitted, while 
on the back and side walls fourteen 2-light brackets of similar 
design are fixed. 

The first floor promenade is illuminated by three gilt colour 
ceiling fittings with 12-in. ‘“‘ Equiluxo’’ hemispheres, each 
containing a 100-W gasfilled lamn. 

The large gasfilled lamps in the units over the auditorium 
are arranged on separate circuits through dimmers worked 
from the operating room. These enable any desired degree 
of lighting to Be obtained. A system of master control is 
also arranged so that, in case of emergency, the auditorium 
can be instantly flooded with light. 

The whole of the electrical work at this theatre has been 
carried out by Messrs. Mann, Egerton & Co., Ltd., of Norwich. 


Legal. 


Fraudulent Use of Electricity. 


At the Bristol Police Court on June 16th, Herhert Charles 
Thrush was prosecuted by the Bristol Corporation for the 
fraudulent consumption of electricity. Tt was stated that the 
defendant was an electrical engineer and a consumer of elec- 
tricitv for lighting onlv. One of the Corporation's engineers 
found that a meter on defendant's premises was not registering 
current, as the fuses had been tampered with. Moreover, 
defendant was using electricity for nower purposes. There 
was evidence that this had been goine on for some time. 
Defendant said that a gas engine which he nsed had broken 
down on the morning of the inspection. and he had made 
temnorarv connections to a motor-generator set for charging 
accumulators. Fle also stated that the fuses blew when tha 
set was switched on. and he had made an error in connecting 
un sfterwards. A fine of £5 and two guineas costs wae im- 
posed. 


British Thomson- Houston Litigation. 


In the Chancery Division, before Mr. Justice Eve, on June 
19th, Mr. Trevor Watson, on behalf of the British Thomson- 
Houston Co., Ltd., made an application that a number of 
actions in which that company was plaintiff and which stood 
in his Lordship’s list waiting trial should be directed to stand 
over until the appeal to the House of Lords in the case of the 
British Thomson-Houston Co. against the British Insulated 
and Helsby Cables, Ltd., was decided. Counsel stated that all 
undertakings or injunctions which had been given or granted 
would be discharged. 

Mr. Clayton, K.C., and Mr. Courtney Terrell, or Mr. Terrell 
alone, appeared for the following defendants, and consented to 
the course proposed: Vennootschap Philips Gloeilampen- 
fabrieken; the Irradiant Lamp Works, Ltd., and others; the 
Northern Steel & Hardware Co., Ltd.: the Armature Repair 
Co.: Auto Bulbs, Ltd., and others; Smith & Cookson; the 
Weston Electric Lamp Co.; Childs; the Midget Lamp Co., 
L.td.; and the Calphos Electrical Co., Lad. 

His Lorpsuip acceded to the application. 


Paragon Electric Welding Co., Ltd. 


Mr. Justice Tomiin, in the Chancery Division on June 17th, 
sanctioned a petition of this company, of Cardiff, for the 
reduction of its capital by writing 15s. per share off its 6,326 
issued and paid up £1 shares, and sub-dividing the unissued 
capital into 5s. per share. 

Mr. Honce, for the company, said this would wipe out the 
amount of capital lost or unrepresented by available assets, 
viz., £4,744. He read an affidavit by the company’s chairman 
that the loss was attributable to acute depression in the ship- 
repairing trade and heavy depreciation in the value of plant 
and machinery bought during the boom in 1919. 


Theft of Copper. 


At Burnley, on June 20th, John Eastwood, Bert Eastwood, 
and George Ridge, all carters, pleaded guilty to stealing 294 lb. 


of scrap copper wire, value £7 10s. lid., the property of 
W. T. Henley’s Telegraph Works Co., Ltd. George Pickup, 
broker, Fairview Road, pleaded not guilty to stealing the 
wire. 

The first three prisoners were placed on probation and 
ordered to pay costs. Pickup was fined £5 and costs. Inspec- 
tor M‘Kniff asked for Pickup’s licence to be revoked, but 
the Bench replied that the punishment was sufficiently severe, 
and they would neither revoke nor suspend his licence. 


Claim Against Edinburgh Corporation. 


A SETTLEMENT was intimated in the Court of Session, Edin- 
burgh, on June 20th, in an action by Mrs. Elizabeth W. 
Macpherson against the Corporation of Edinburgh for pay- 
ment of £250 as damages for personal injuries. On the after- 
noon of January 4th last the pursuer proceeded to board 
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one of the defenders’ electric tramway cars at a stopping 
place in Nicolson Street. She took hold of the brass canopy 
rod at the outside of the platform of the car, when she 
received a severe electric shock. As a consequence she was 
confined to bed for three months, and still suffered from 
sleeplessness and extreme nervousness. 

The defenders denied that the accident was due to fault 
or negligence on their part. ‘They explained that the insula- 
tion of railings or canopy reds was not required by the 
regulations of the Ministry of Transport, and would be 
objectionable on mechanical grounds. Just as the pursuer 
grasped the canopy rod an open circuit was caused, apparently 
owing to the fact that all four wheels simultaneously came 
to rest upon portions of the rails which were coated with 
sand, thus preventing proper contact between the car and 
the earth. They further stated that the voltage causing the 
shock in the circumstances described was not sufficient to 
be in any way dangerous or to cause more than temporary 
discomfort. 

The action was settled by a payment to the pursuer of 
£100 and expenses. | 


——- 


Parliamentary. 


{By Our Special Parliamentary Reporter.) 


Wireless Telephony.—On June 17th, Sir H. Brirrain 
asked the Postmaster-General whether he could inform the 
House of the progress recently made in wireless telephony. 

Mr. HartTsHORN said that experiments were in progress to 
test the possibility of establishing a commercial telephone 
service between England and the United States of America. 
Spasmodic communtéation had been achieved over extreme!) 
long distances, but the aim of the experiments which were 
now being condicted was to devise a system which would 
vive a reliable and continuous service. 


Relief of Unemployment.—On June 18th, Mr. D. G. 
SoMERVILLE asked the Minister of Labour whether he could 
state the proposals now being considered by the Government 
for the relief of unemployment which might be regarded as 
specially applicable beneficially to the case of the unemployed 
in the engineering industry. 

Mr. SHAw said a number of schemes assisted under the 
Trade Facilities Act or by the Unemployment Grants Com- 
mittee involved the production of material which would pro- 
vide work in the engineering trade. Other schemes, par- 
ticularly in connection with electrical development, were 
under examination. 


Wireless Bulletins.—On June 19th, Mr. E. Brown asked 
the Postmaster-General whether there was any censorship of 
news transmitted from wireless stations in England. 

Mr. HartsHorN said that the answer was in the negative. 
A bulletin of news was prepared by the Foreign Office and 
transmitted daily by wireless telegraphy ‘from the Post Office 
station at Oxford at noon, 8 p.m., and midnight, Greenwich 
mean time. No restrictions were placed on the use of Govern- 
—_ messages. Other messages might be covered by copy- 
right 

Sale of Wireless Stations.—On June 19th, Mr. Baker 
asked the Postmaster-General when informal conversations 
for the sale of the Stonehaven wireless station to the Danish 
Great Northern Telegraph Company first took place, and when 
~ Donald Wireless Report was first considered by the 
Cabinet. 

Mr. HartsHorn said that the answer to the first part of the 
question was March 20th, and, to the second, towards the 
end of February. 


Electrical Development.—During the debate on the Board 
of Trade Vote on June 19th, Mr. Lioyp GeorGe urged the 
greater development of electrical energy. Taking electrical 
energy in kilowatt hours, he said that Great Britain had 

2,500,000,000 kWh in 1913, and that had gone up to 
5,739,000,000, an increase of 130 per cent.; France had in- 
creased from 750,000,000 to 2,700,000,000, an increase of 247 
per cent. ; Germany had increased from 2,238,000,000, which 
was below ours in 1913, to 7,234,000,000, an increase of 223 
per cent.; and the United States from 13,140,000,000 to 
47,717,000,000. 

Mr. Wess, the President of the Board of Trade, said, in 
reply, that the Government was doing its utmost to stimulate 
electrical development. 


The Demand for Trained Engineers.—Professor Mar- 
chant, of the Blectrical Engineering Department of the 
Liverpool University, declared recently that applications for 
men were being received in excess of the number of students 
leaving. He believed that this demand for highly-trained elec- 
trical engineers would keep on increasing. During the past 
four years, 100 men had gone to good positions. He referred 
to the approaching transformation of the telephone system, 
the electrification of railways, and development in the use and 
distribution of electricity as being likely to call for greater 
numbers of thoroughly trained men. 


Reviews. 


Junior Magnetism and Electricity. By R. H. Jur, Ma, 
D.Sc., and J. Satrerty, M.A., D.Sc. Second Edition. 
Pp. viiit+288; figs. 171. London: University Tutorial 
Press, Ltd. Price 4s. net. 

This book has been prepared by Dr. Satterly, but is based 
on the well-known text-books *‘ School Magnetism an 
tricity’ and “ First Stage Magnetism and Electricity,’ by 
Dr. R. H. Jude. In general method of treatment the poy 


book follows the lines of the old ones, and this secon’: edition 
differs from the first only in so far as it has been brought 
more fully into accordance with the requirements of the Junior 
Local Examinations of the Universities of Oxford an | Cam. 


bridge. 
The fettering influence of this deliberate writing u) to (or 
down to) an examination syllabus is evident in many parts 


of the book. It appears to be more important for the junior 
student to know all about the Grove cell (with platinum at 
any price per !b.) than to be given information concern. 


ing electric lamps of later date than the nineties of !ist cep. 
tury. It seems a pity, too, that when practically every boy is 
familiar with the appearance and construction of bo‘): fixed 
and variable condensers as used in radio apparatus, th. treat 
ment of condensers in a book such as this should be confined 
to the Franklin pane and the Leyden jar. 

In fact our whole criticism of the book is that it is not 
sufficiently in touch with the useful practical facts of elec 
tricity ; it is too much concerned with “* preliminary considera 
tions and nomenclature ’* and with paragraphs whic!) need 
lessly labour the idea of potential and, in general, the treat- 
“o is so academical that boys using it would justly dub it 
r 

The author in his preface refers to the illustrations as form 
ing @ “ special feature of the book,’’ but here again he fails 
to impress us; practically every figure in the book may be 
described as quite commonplace. Altogether we feel that 4 
junior magnetism and electricity ought to be more inagina 
tive, more inspiring, and more practical in its outlook than 
this rendering, and these ideals should not be sacrificed to 

“meet the requirements ’’ of any examination syllabus 


Compressor Theory and Practice.—By J. M. Forp. P) xx+ 
. Figs. 150. London: Constable & Co., Ltd. Price 
3ls. 6d. net. 


A considerable number of books have been written about 
the aircompressor, but very few have dealt with the multi- 
stage compressor in an adequate manner. Special attention, 
however, has been given in this work to the multi-stage type. 

The construction and working of single-stage compressors has 
followed fairly well-known and well-defined lines, and the 
author considers that no useful purpose would be served by 
inchiding this type among the actual examples given. 

First principles of thermo-dynamics, and the various laws 
relating to heat energy are fully discussed in Chapter |, and 
this subject is covered in a very practical manner, ex: inples 
having direct application to the science being given. 

It is strongly urged by the author, and most engineers will 
agree, that the temperature-entropy diagram should be used 
in compressor calculations, and extensive references are jade 
to this throughout the book. 

The specific heat of gases, the numerical value of specific 
heat, and the molecular heat of gases are dealt with in an 
exceedingly able and satisfactory manner. 

In Chapter III gas mixtures are considered, and it is r)-htly 
pointed out that gases which have to be used in nm: der 


engineering and technical processes are really mixtur. of 
gases, air for example being mainly oxygen and nitrov:n; It 
is therefore necessary in order to construct compressor }) ‘nts, 
to know something about the thermodynamic propert: ; ol 


gases. 

A simple definition of entropy is stated, and this imp: tant 
matter is very fully dealt with, tables of pound-me cule 
entropy changes for given temperatures and pressures | cing 
given. 

Considerable space is devoted to the changes of sta’ m 
gases, and a large amount of original information, to: ther 
with worked out problems, are given. 

Chapter VII of Section B of the book deals with the | \ne- 
tioning of compressors, and indicates one cycle of oper: 10ns 
in an ideally constructed compressor with isothermal, adia te, 
and polytropic compression. 

The difference between ideal and actual compressor « udi- 
tions owing to constructional difficulties, and the limite 10n5 
imposed by the properties of the materials used are po nted 
out, and the designer of air compressors will find this s* t 
particularly useful. 

The theory of multi-stage compression, intercooling, a» the 
mechanical aspect of stage compression, take up some | uIrty 
pages of the work, every word of which is of interest t» the 
expert. 

Purchasers of air-compressors are, of course, mainly ©0- 
cerned with the mechanical design, the general construction 
and reliability, and with the cost per unit of the air or ase 


JUNE 


delivered | 
find the a 
of power ; 
into in 
Section 
pressor 
recent de: 
tional det 
considera: 
The aut 
of compre 
of the des 
extremely 
A great 
cal, it is 
pressors 
treatise 01 


otary 
A 
Spon, 
The pr 
machine!’ 
ing exclu 
electrical 
stations 
Sub-static 
a still gr 
over lar{ 
the perio 
capable | 
parallel 1 
this, the 
successfu 
only to s 
ally direc 
verting 
trast. to 
aspect of 
The read 
here not 
and com 
the beha 
opening 
dynamos 
account 
and pow 
and indu 
verter, a 
this shor 
of whic 
The theo 
but thoi 
survey a 
regulatic 
surging, 
sections 
verters, ; 
and tho 
several 
practice 
transfor: 
number 
through 
the bool: 
ip any \ 


Alterna: 


design, 
The wo 
this 
strange 
culties 
win 
practx 
for re 
At the 
added, 
the in 
nectior 
Testin, 
the al 
diagra: 
of sing 
each fi; 
So lon 
the de 
day, g: 
have tc 
mainly 
labour 


ba 
a 
— 
2 Ne 
Here 
ar 
. 
j 
ik 


MA, 
Edition, 
‘Tutorial 


18 based 
nd Elee 
ty,” by 
he nw 
edition 
rought 
Junior 
nd 


to (or 
parts 
Junior 
inum at 

neern- 
last cen- 

boy is 
th fixed 
he treat 
confined 


t is not 
ol elec 
»nsidera 
h need 
he treat- 
y dub It 


as form- 
he fails 
may be 
1 that a 
ol than 
fi ed to 


12 
K. 


Py xx+ 
Price 


n ubout 
multi- 
tention, 
e type. 
sors has 
and the 
rved by 


us laws 
r I, and 
xainples 


s will 
used 
made 


Jone 27, 1924. 


THE ELECTRICAL REVIEW. 


1089 


delivered by the machine. The chief object of the test is to 
fnd the actual output of the machine, and the consumption 
f power ; both these important questions are thoroughly gone 
into in a )ractical manner, and leave little to be desired. 
Section - of the book gives the lines on which modern com- 
ressor construction is proceeding, and numerous examples of 
cues desizns are fully illustrated and described. Construc- 
tional detais of modern multi-stage machines occupy a very 
The author sets out with the object of presenting an outline 
of compressor theory and construction from the point of view 
of the designer, and he is to be highly complimented on the 
extremely «ble manner in which he has succeeded. ‘ 
A great deal of the information given is thoroughly practi- 
cal, it is all right up-to-date, and the designer of air-com- 
pressors will welcome the book as an authoritative and reliable 
treatise on an important branch of engineering —_, 


Rotary and Other Converters. By W. S. Isserson, B.Sc., 
AMLE.E. Pp. viiit+163; figs. 49. London: E. & F. N. 
Spon, Ltd. Price 7s. 6d. net. 

The production of a practical handbook on sub-station 
machinery is overdue, for there are few published books deal- 
ing exclusively with converting plant. Modern tendency in 
electrical power generation and its distribution for traction pur- 
joses is towards the erection of increasingly large power 
stations and the linking-up of existing high-voltage networks. 
Syb-station plant and its control will exercise in the future 
a still greater influence in the economical supply of power 
over large areas. ‘The fundamental principles underlying 
the performance and handling of converting plant are not 
capable of explanation in such a simple manner as the 
parallel running of dynamos or of alternators. In spite of 
this, there is no doubt that the author has been entirely 
successful in writing a book that will make an appeal not 
only to sub-station attendants, to whom the treatise is speci- 
ally directed, but to all electrical engineers interested in con- 
verting machinery and sub-station practice. In pleasant con- 
trast to many so-called practical handbooks, the theoretical 
aspect of the subject is treated in a most satisfactory manner. 
The reader with only a limited mathematical knowledge is 
here not patronisingly pandered to, but is given a concise 
and comprehensive insight into the physical explanation of 
the behaviour of the apparatus under consideration. In the 
opening chapters an elementary account of alternators, 
dynamos and motors is submitted, together with a short 
account of the alternating-current circuit, including power 
and power factor. The relative advantages of synchronous 
and induction motor generators, rotary converter, motor con- 
verter, and mercury arc rectifier are stated. There is only 
this short reference to the mercury are converter, the subject 
of which might be well extended in a succeeding edition. 
The theory of the rotary converter is explained in a simple 
but thoroughly satisfactory manner, and included in this 
survey are the subjects of power factor and heating, voltage 
regulation, the function of interpoles, flashing, hunting and 
surging, and the use of inverted rotaries. ‘The succeeding 
sections deal with the, operation of rotaries and motor con- 
verters, and here the information given is reliable, practical, 
and thoroughly up-to-date, particularly with regard to the 
several methods of starting and synchronising. The latest 
practice with regard to self-synchronising machines and their 
transformer connections is explained and illustrated by a 
number of well-drawn connection diagrams. All diagrams 
throughout the text are accurate and admirably clear, and 
the book may be unhesitatingly recommended to all who are 
in any way interested or connected with the subject. 


Alternating-current Armature Winding. By 
Crorr. Pp. vit+352; figs. 326. 
Publishing Co. Price 15s. net. 

Here is another of the many books on practical electricity 
by Terrell Croft. It is intended for those engaged in the 
design, construction, or repair of alternating-current windings. 

rk is done very thoroughly, and though readers in 
ntry may find some of the American terms rather 
the definitions and diagrams should remove diffi- 
After classifying and defining the manifold types 
igs for alternators, and induction and repulsion motors, 
instructions are given for re-winding machines and 
nnecting existing windings for different conditions. 
end of each chapter questions and problems are 
1e solutions to numerical exercises being given near 
x. A special chapter is devoted to unusual con- 

nection-. where two-speed windings, &., are dealt with. 
Testing stator windings for faults is a fitting conclusion to 
the abvve, The last chapter in the book contains standard 
diagrar. s for stator windings. No fewer than 165 diagrams 
of sinc --, two-, and three-phase windings are given, while 
each ficure consists of a theoretical and a winding diagram. 
So lony as motors were returned to manufacturers for repairs, 
the der and for such information was limited ; at the present 
day, great numbers, who have had no training as designers, 
have to undertake such work. It is the latter who will be 
mainly ‘hankful to the author for the immense amount of 
labour ‘aken in the preparation of this book. 


_ the professed chemists and physicists of his day. 


TERRELL 
London: McGraw-Hill 


The Influence of Industrial Research 
on Progress in Physics. 


(Abstract of Presidential Address by Str Cuartes A. Parsons, 

F.R.S., to the InstrruTe or Puysics.) 
We have heard much lately about the importance of physics 
to industry, and from time to time lectures are being given 
under the auspices of the Institute of Physics illustrating that 
theme from examples taken from the different branches of 
manufacture. In his Presidential Address recently delivered to 
that Institute, Sir Charles Parsons dealt mainly with the con- 
verse influence which industry has exerted upon science, and 
he adduced many examples where the requirements of the 
engineer or the results of engineering progress have a strong in- 
centive and a practical stimulus towards fundamental physical 
research. A striking example is the case of James Watt, who 
was led by engineering to study the properties of steam and 
who thus acquired much more knowledge of this subject than 
The work of 
Watt influenced physicists to direct their attention to the 
determination of the properties and laws of steam, and on the 
knowledge obtained were based the laws of thermodynamics. 
Nowadays Watt would be called an engineer-physicist. Even 
the great work of Joule on the dynamical equivalent of heat 
and the absolute zero of temperature arose from an attempt 
by him to improve an electromagnetic engine worked by the 
electrolytic consumption of zinc, which he thought would 
supersede the steam engine as a prime mover. The case of 
Sadi Carnot is too well known to need reiteration. The fact 
emerges that the foundations of the science of thermodynamics 
were laid by engineers in attempts to solye engineering prob- 
lems. 

A notable example of another type of engineer-physicist was 
Lord Armstrong, famous as the introducer and manufacturer 
of hydraulic machinery and big guns. Although not a mathe- 
matician, Armstrong was essentially a physicist in his methods 
of thought and investigation, and it was because he had a 
better faculty for dealing with and applying the fundamental 
laws of physics that he was more successful than Whitworth. 
On one occasion he observed, by chance, that a tie-bar in the 
roof of his boiler-house emitted electric sparks. He found that 
a leak of steam from an adjacent pipe was playing upon the 
rod and that, the roof being of wood, the tie-bar became elec- 
trically charged. He then carried out experiments and found 
that the best results were given by jets made of ivory of such 
a shape as to cause a maximum amount of friction to the 
issuing steam. He thus invented his hydro-electrical machine 
for generating high-pressure electricity from saturated steam. 

Some interesting details were given relating to the inven- 
tion and development of the Parsons steam turbine, as illus- 
trating the position of physics in invention. Some preliminary 
experiments were made with high-speed shafts and bearings, 
but in order to complete the necessary data a smal] turbine 
coupled to a high-speed dynamo of primitive design was made. 
The calculated stresses due to centrifugal force, the laws 
governing the flow of steam and data from dynamos, as ap- 
proximately known at that time, were taken into account. 
The constants for the flow of steam, the loss by friction in 
bearings at high surface speeds, the hysteresis and eddy cur- 
rent losses in armature core, conductors, and binding wire at 
abnormally high speeds were approximately investigated. 
Higher mathematics were not employed in this work but were 
used later to co-ordinate the accumulated data and forecast 
the effect of small improvements which have, in recent years, 
considerably increased the thermal efficiency of the turbine. 
It is interesting to note that the two men who directed the 
work had passed University courses in physics and mathe- 
matics, as well _as being trained engineers. This example 
emphasises the fact that in pioneering engineering work higher 
mathematics is valuable in consolidating the rear and assist- 
ing the communications rather than in leading in the advance. 
On the other hand, the coming of the steam turbine has had 
the effect of stimulating research in certain directions, such 
as the dynamics of rotating shafts, the law of flow of saturated 
and superheated steam through jets, and the frictional resist- 
ances to flow through passages and over surfaces. 

In conclusion, Sir Charles drew attention to the position of 
the scientific instrument industry in this country. While the 
present slump is largely the result of post-war conditions and 
economic policy, he thought that there was, perhaps, a too 
exclusive individualism, involving overlapping and lack of 
interchange of knowledge between the various manufacturers, 
more pronounced than in some other industries. He con- 
cluded with a strong appeal to users of scientific instruments 
to help the British manufacturer by buying here instead of 
abroad, so as to enable him to provide himself with better 
equipment and a more skilled staff. 
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Correspondence. 


Correspondents should forward their communications at the 
earliest possible moment. No letter can be published unless 
we have the writer’s name and address in our possession. 


A Mathematical Query. 

“A. H. M.’s"’ difficulty is due to the definition of ‘‘ Per- 
meance’’ adopted by §S. P. Thompson. One method of 
arriving at the formula is given below, the various quantities 
involved being in absolute units. 

Energy im = $187 (1) 
If L is defined as the number of interlinkages or line turns 
due to unit current, Li represents the total interlinkages due 
to a current i. Thus expression (1) may be rewritten :— 

Energy = Nni.i/2......... (2), where Nn=total interlinkages. 

When the core is moved through a distance dz, the flux 
changes by an amount dx. The useful work done is :— 

Fdx=dN.ni/2......... (3), where F=pull on core in dynes.. 

Therefore rF=ni/2.dn/dz.........(4). 

Assuming the well-known formula H=4zni/l, where l is the 
length of the solenoid, to apply in the present instance, we 
get N=BA=HA......... (5), where ye is the effective permea- 
bility of the complete magnetic circuit. 

In general the flux distribution throughout the solenoid 
will not be uniform. Where there are many layers, the value 
of 4 varies from the inner to the outer layer, and if the ratio 
length : mean diameter is small, the flux is far from uniform 
at the ends, especially with an air core. Although an iron 
core causes a more uniform flux distribution, it must 1" 
understood that A is taken at the centre of the solenoid, 
is the cross-sectional area of the iron, and pe is an effective 
value of permeability of the complete circuit in which allow- 
ance is made for non-uniform flux distribution, the flux in 
the winding between the inner and outer layers and the 
demagnetising effect or loss of flux due to the iron core not 
being closed. Expressed in another way, it is necessary to 
allow for the flux not being interlinked with all the turns 
on the solenoid. ye may be ‘defined as the ratio 

Anterlinkages with iron/interlinkages without iron, 
the current being the same in both cases. If the permeabi lity 
of the iron per se is used, a correction factor is required to 
cope with the above effects. 

Expression (5) may be written 
where—following ‘Thompson—p 
permeance. 

Differentiating (6) we obtain dN=ni dp, 
this value for dn in (4 


(6) 
may be designated the 


and substituting 
), we have F=(ni)*/2.dp/dx dynes...(7). 


Converting i to amperes, r= (ni)?/200.dp/dx dynes......... (8), 
as given by Thompson. 
Personally, I do not favour the term ‘ " permeance,’ * because 


engineers are more familiar with the expression 
In a complex circuit the latter can be defined as l/Aye. If 
permeance is the reciprocal of reluctance, it should be 
regarded as Aye/l, and not as 4q times this quantity. De- 


reluctance.” 


fining permeance thus, (8) becomes 47(ni)?/200.dp/dz. When 
(8) is expressed in terms of reluctance rR, it becomes 


=47/200.(ni/R)*. (—dr/dx). The negative sign indicates that 
R decreases as the core is pushed into the solenoid, i.e., as x 
increases. Thus (—dr/dxr) is positive. 


N. W. McLachlan. 
Chelmsford, June 2ist, 1924. 


Puiverised Coal Firing. 


Mr. W. D. Wylde’s doubts expressed in his letter on page 
946 of your issue of June 6th, as to what he calls “the ash- 

vanishing trick,’’ can easily be solved if he will honour us 
with a visit to inspect the Atritor pulverised-coal- fired boiler 
at our Edgwick works. 

This installation has been at work for about two years and, 
although the top of the stack shows an incrustation of white 
ash, there is no trace of ash deposit to be found anywhere 
on the very large area of shop roofing in the immediate 
neighbourhood. There is, in fact, no ash to be found, although 
plenty of ordinary dust is deposited after every gust of wind. 

We should be glad to offer Mr. W ylde every assistance in 
his investigations. 

Alfred Herbert; Ltd. 
P. V. VERNON, Director. 


Coventry, June 17th, 1924. 


Protection Against Pressure Rises. 


We are naturally much interested in your editorial article 
published in last week's Etecrrica, Rev IEW, as well as the 
description of protective apparatus against phenomena of 
pressure rises, only, we do not understand in what way this 
system differs from similar appliances which, like our Giles 
valves, have been on the market and very extensively installed 
for the last fifteen years. 

The writer of the article, himself, it is true, does not claim 

anything particularly new,”’ but whether or not anyone is 
free to make use of it, is altogether another question, seeing 
— we hold certain patents in connection with such appara- 
us 

The subject of pressure rises, whether of internal or external 


origin, is, of course, one with which we have occ upied om. 


selves for many years, and we are always glad to bear of any 
progress made in this particular field of engineering, nut regj, 
from your description we cannot see where any basic qj 
ference comes in, since what we and other makers for yeq), 


past have been installing, can likewise be summed up ag fy) 


lows: a number of spark gaps between some meta’ cylinder. 
or disks, connected in series with current-limiting + esistanee. 
or resistance of the non-inductive carbon type, co.nected 
the high pressure end of the feeders through ar isolatiy 
switch and protective fuse. The last gap serving i: an jpg, 
cator by perforating a paper strip, is a feature wh oh we dy 


not include in our valve, but which has been con 


on prac- 
tice in the United States for some time , 


past. Where our 


valve, however, does differ from and greatly improes upoy 
the protection ‘described in your article, is that i: order ty 
deal with sufficient energy, and it being impossible \, reduce 
the limiting resistance beyond safe limits, the Giles \. lve egy. 
sists of a number of similar discharge paths (gaps. limiting 
resistances, and fuses) which, by the discriminating «ction of 


the surge itself, are automatically paralleled in order to eyep. 
tually reduce the total resistance sufficiently to re eve the 
feeder from a surge of any magnitude. 

Isenthal & Co., Ltd., 


W. ISENTHAL, Director, 
London, June 23rd, 1924. « 


[Messrs. Isenthal’s work in connection with this subject js 
well known and appreciated. The important feature of M 
Partridge’s article is the fact that it is a record of actual ex. 
perience extending over a long period, on a large system of 
trunk mains, with extremely satisfactory results. Hence the in 


formation ought to be very useful to engineers in charge of 
such systems, and, incidentally, should prove advantareous to 
our correspondents as testifying to the efticiency of this method 
of protection.—Eps. Exec. Rev.] 


— 


Poland’s Progress towards 
Recovery. 


Potanp, helped by the advice of Mr. Hilton Young «nd his 
Financial Mission, has recently made marked progress towards 
financial and economic stability. The movement has been 
materially assisted by the introduction of legislation {ir p!ac- 
ing State revenue on a gold basis and thus making it idepen- 
dent of exchange fluctuations, by increasing the direct and 
indirect taxes, by raising the railway and telegraph rates, 
by collecting energetically the property tax, and generally by 
introducing economies in administration. During the «itheult 
process of readjustment, troubles are, of course, expected, but 
it is felt that great and undoubted benefits will ult imately 
result. 

Mr. R. E. Kimens, the Commercial Secretary at \\arsaw, 
refers to the foregoing points in his recent report on |'oland, 
and remarks on the satisfactory level at which production was 
maintained last year. The number of unemployed Wiis not 
ine reased, the yie!d of the crops was largely in excess of that 
of 1922, whilst the trade balance remained favourable, 
although at the turn of the year there was a period of \epres- 


sion. Mr. Kimens feels that the very considerable : tural 
and industrial riches of Poland, which are one of the indis- 
pensable conditions for the prosperity of a country, firm a 
sufficient guarantee that with political stability, the adoption 
of a sound financial policy, and the improvement the 


administration, Poland should be in a position to overcorie the 


one real evil from which she is suffering—the deficit the 

Budget—and to become an important economic faci; m 

Europe. 
British electrical firms are taking a considerable i: terest 


in the Polish market, assisted by credits granted und: the 
Trade Facilities Act. As a result, it is hoped that | ritish 
power plant will be seen to an increasing extent in the 
Warsaw area. he demand for current for lighting, wer, 
and traction purposes is growing. 
The Commercial Secretary mentions that the value im- 
ports from Great Britain into Poland has been maintai:.d at 
a monthly average of over a quarter of a million sterling. due 
partly to the decreasing effectiveness of German compe‘ (10. 
exporters from that country having been obliged to sel! their 
goods only in dollars, sterling, or Swiss francs. It is true 
that the volume of British trade is insignificant in comp: ‘ison 
with that of German trade, and further, in Mr. Kimenss 
opinion, it will never be possible for Great Britain to ap} ach 
Germany in the Polish market. Yet last year’s records ‘ave 
shown that Poland is not a negligible market for the se of 
British goods. Consequently, imports should increase sub- 
stantially with a stabilised exchange, the advent a! ore 
favourable conditions in general and the adoption by Pritish 
merchants of certain indispensable business methods. 


Trading Methods. 


In the Commercial Secretary’s opinion the first con: tion 
is to bring down British prices to the level of others. The 
second consideration, which is equally important, | = 
questicn of methods and payment. He draws attentiv! 
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he fact tat in Poland, the pre-war methods of doing business 
ong . basis are now dormant only in consequence of 


ae : financial conditions, but that after the return to a 
sabilioe’ urrency, the supply of money at easier rates, and, 


above a! alter the re-establishment of confidence in Poland, 
the old methods is inevitable, and, given an 1m- 


Se oemet in the financial situation in Germany, the credit 
ial jn the first place, be adopted by that country. 


The re amendation to sell goods in Poland on a credit 
jasis is a ivocated, but with certain reservations and the usual 
caution; even now business can be done on such a_ basis 
without special risk; the employment of the right persons as 
agents | safeguard British interests from losses and, 
although |{ may sound paradoxical, the sale of goods direct 
on a casi) basis to unknown buyers presents often more risk 
than sales on credit through the intermediary of good and re- 
liable agents. Sufficient stress cannot be laid on this point; on 
it depends to a large extent the capture of the Polish market. 

For negotiations with Government departments, it 1s desir- 
able that British firms should be represented by Polish, and 
not English, houses of good standing and possessing the neces- 
sary connections in Government circles. In order to overcome 
the disadvantages resulting from the less favourable geographi- 


Business Notes. 


cal situation of Great Britain than of Germany, Austria, and 
Czecho-Slovakia, owing to which deliveries cannot be effected 
promptly, it is essential to have consignment stocks of British 
goods: a further advantage of these stocks is the possibility 
of avoiding losses in the exchange which cannot as yet 
discounted, as goods can be sold at the equivalent in Polish 
marks ruling on the day of the sale and converted on the 
same day into sterling. It is further essential for British 
merchants :— 

(a) to adapt themselves to the local requirements and the 
taste of the people; 

(b) to quote f.o.b. Danzig; 

(c) to accompany offers and tenders by catalogues and 
drawings, giving, if possible, the measures and weights 
in the metric system; 

(d) to send out periodically English representatives for 
the purpose of inspection of local agencies, and for 
the visiting of clients; 

(e) to correspond either in Polish, French, or German; 

(f) to employ as agents only Poles or Englishmen; 

(g) to abandon the pre-war practice of appointing German 
houses for the representation of British firms in 
Poland. 


The * Electrical Review ’’ Index.—The Index for the last 
half-vearly volume of the Review (January to 
June, 1924) is now being printed. Copies will be forwarded 
post free to those requiring them for binding or for reference 
purposes, if they will make application at once to the 
Publisher, ELECTRICAL RKevisw, 4, Ludgate Hill, London, E.C.4. 

Bankruptcy Proceedings.—Cuantes Turner, Yard 57, 
Highgate, West:noriand, consulting motor engineer. 
—lhe receiving order in this matter was made recently on 
debtor's own petition. ‘Lhe first meeting of the creditors was 
held on June 7th, at the Official Receiver’s office, 16, Corn- 
wallis Street, Barrow-in-Furness, when the case, being a 
summary one, was left in the hands of the Official Receiver 
as trustee of the estate. The following are among the 
creditors :— 


2 £ 

Devonport Wireless Co., Ltd. ... 50 B. N. P. Wireless Co. ... -. dl 

Marconi’s Wireless ‘Telegraph General Wireless, Ltd. ... 


E. G. Nicks, 19, Ruby Street, and 141, North Street, Bed- 
minster, bristo!.—Receiving order made June I4th, on debtor’s 
own petition. First meeting, July 2nd, at the Official Re- 
ceiver's office, 20, Baldwin Street, Bristol. Public examina- 
tion, July 25th, at the Guildhall, Bristol. 

R. Hammonpb, electrical engineer, 3, The Arcade, George 
Street, Richmond.—Receiving order made June 4th, on 
debtor's own petition. First meeting, June 30th, at 29, Russell 
Square. Public examination, July 3lst, at the Court House, 
Wandsworth. 

Ratpu SHEARD, trading as Ralph Sheard & Co., 12, Market 
Street, formerly 86, Station Lane, both Featherstone, York- 
shire, electrical engineer —The public examination of this 
debtor was held recently, at the Court House, Wakefie}d. 
According to the statement of affairs there were gross liabili- 
ties of £172 and assets of £27. Debtor attributed his failure 
to lack of capital. He commenced business on his own ac- 
count on October 12th last, with £42, borrowed from a friend, 
which was still owing. The examination was closed. 

_Lovis Apotpaus Pripay, 20 & 22, Somers Road, and 5, 
Edmuni Road, Southsea, Hants, plumber and electrician. 
The first meeting of creditors in the above will be held at 
the Oiicial Receiver’s office, Portsmouth, to-day (June 27th). 
Debt: statement of affairs shows gross liabilities £182, of 
Which £157 are expected to rank, the assets being barely 


fullicit to meet preferential claims. The causes of failure 
given .y debtor are bad trade owing to competition, employ- 
ing Li With insufficient work on hand, law costs on suimn- 


monse-. and loss of goods sold under execution. The receiving 
order ‘vas made on debtor's own petition on June 7th. He 
Was I’ rinerly in business with a partner, but in 1908 the 
Partne: ship was dissolved and debtor took over the business 


upon ;:yment of £70. To do this he borrowed about £50 
from 15 brother (now dead), repaying about £20. Up to 
two }' ors ago he was able to make a living, but since then 
had gr: iually got into debt. Public examination, August 11th, 
at the Court House, Portsmouth. 

of Liquidations.—Tracktess Cars, Lrp.—A meeting 
= tors was called for June 24th, at the offices of Messrs. 
— n, Blackburn & Co., 9, Central Bank Chambers, Leeds. 
" irs of claims to the Liquidator, Mr. J. E. Waring, 
*» Ver‘ral Bank Chambers, Leeds, by July 12th. This notice 
in p ‘y formal; all creditors have been or will be paid 


Evectric Wire Co., Lap.—First meetin 

— : and contributories, July Ist. at Carey Street. W. 
Carey Street, wo ‘ utories were called for June 25th, at 


~ 


SoutH YoRKsHIkE Exectric Co., Lrp.—Particulars 
of claims to the Liquidator, Mr. G. W. Yeomans, 25, Market 
Place, Mansfield, by July 19th. 


Dissolution of Partnership.—Puernean & Bray, electrical 
engineers and contractors, Newport Sireet, and 3, Back Ex- 
change Street, Bolton.—Mr. W. Phetiiean and Mr. C. Bray 
have dissolved partnership. Mr. Phethean will attend to 
debts and continue the business. 


Trade Announcements.—Mr. G. R. AuLen, late of the Mar- 
coni staff, has commenced business as a dealer in wireless 
apparatus, at 14, Station Road, Aldershot. 

Messrs. D. M. Henperson & Co., Lrp., have removed from 
Moorgate to 66a, Farringdon Street, London, E.C.4 

THe ENTERPRISE MaNnuracturinG Co., Lap., has been ap- 
pointed agent for the London district by Specialities, Ltd., 
of 4, Queen Street, Blackpool. 

THe Nortu-Western Execrricat Co., Lrp., has altered its 
name to N.W.E., Ltd., for trade convenience. Its address is 
54-55, Strand, Barrow-in-l’urness. 

Messrs. WoutetT, Arrey & Co., Lrp., freight and insurance 
brokers in electrical and allied lines, have removed to 35, 
Great St. Helens, London, E.C.3. 

THe StTirLinG Co. has removed to 32-33, Farringdon 
Street, E.C.4. 

THE WESTERN E.eEctric Co., Lrp., has opened a new branch 
office at May Buildings, 51, North John Street, Liverpool. 
Telegrams: ‘* Microphone, Liverpool.’’ Telephone : Liverpool, 
Bank, 8899. 

Captain C. H. J. Atpwortn, M.C., following his recent 
resignation as manager of the Electrician, has commenced 
business to provide advertising service, specialising in postal 
publicity at Rolls House, Breams Buildings, London, E.C.4. 
(Telephone: Holborn 4919.) 

Messrs. J. H. Woo.tiscrorr & Co., electrical and 
mechanical engineers and contractors, have removed to larger 
premises in King Edward Street, Liverpool, to obtain improved 
facilities for handling large rewinds and repair work, &c., with 
up-to-date equipment. 


Catalogues and Lists.—Avtoveyors, Lap., 84, Victoria 
Street, S.W.1.—An illustrated leaflet giving revised prices of 
** Clix ’’ radio plugs. 

METROPOLITAN-VickERS ExectricaL Co., Lrp., Trafford Park, 
Manchester.—Descriptive Leaflet No. 976/1-1 dealing with the 
new equipment of the Mersey Railway Co.'s system. Fully 
illustrated. 

Messrs. Fercuson, Pain, Lop., Higher Openshaw, Man- 
chester.—Catalogue Sections No. 30.89, dealing with “ Type 
$"’ Lp. oil-immersed circuit breakers for remote operation; 
No. 74.81, illustrating and describing oil-immersed fuses for 
wall or pole mountinz; and No. 96.81, treating of air-break, 
e.h.p. circuit breakers for outdoor installation. 

Fiuxite, Lap., Simplex Works, Bevington Street, Ber- 
mondsey.—A pamphlet advertising the use of ‘‘ Fluxite” in 
the hardening and tempering of steel articles. 

taDI-Arc Evectrica Co., Lrp., 1, Warwick Street, W.1.— 
Two illustrated pamphlets describing “Major,” ‘‘ Broad- 
caster,’ and ‘‘ Super-selector radio receiving sets. Priced. 

Messrs. Bruce Perstes & Co., Lrp., Edinburgh.—Booklet 
No. 706.C, containing a fully-illustrated description of the 
company’s works and products. It is divided into three parts, 
dealing, respectively, with the works, the manufactures and 
actual installations of the firm's plant. 

Messrs. J. J. Eastick & Sons, 2, St. Dunstan's Hill, E.C.3. 
—An illustrated and priced list of cycle, table, hand, &c., 


battery lamps, switches, plugs, lampholders, meters, small 
dynamotors, &c, 
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Tue Enverrrise Manuracturine Co., Lrp., Electric House, 
Grape Street, Shaftesbury Avenue, W.C.2.—A priced and 
illustrated catalogue of electric fans—desk, ceiling, &c. 

Tue British ‘THomson-Houston Co., Lrp., Crown House, 
Aldwych, W.C.2.—A fully-priced list of electric fans of various 
patterns, as well as accessories—shutters and regulators. 

Messrs. Siemens Bros. & Co., Lrp., Woolwich, 8.E.18.— 
Catalogue 805, illustrating and describing a water pyrometer. 
Also a pamphlet dealing with the company’s automatic tele’ 
phone system, in the form of a calling dial. 

Execrrica, Co., Lrp., Trafford Park, 
Manchester.—Descriptive Leaflet No. 40/2-1. An illustrated 
description of high-speed induction motors. 

W. T. Hentry’s Tetecrara Works Co., Lrp., Blomfield 
Street, London Wall, E.C.2.—A wall sheet advertising ‘* Hen- 
ley ’’ plywood backboards for fuse-box, &c., mounting. The 
sheet is priced, and bears tables of metric equivalents. 

Messrs. Woop & CarLING, Sentinel House, Southampton 
Row, W.C.1.—A net trade price list of electrical materials, 
accessories, and appliances. 

Recent Contracts.—Trepecar (1923), Lrp., Brook Street, 
London, have secured a contract from the Great Western 
Railway Co., for electric lighting installations at the railway 
stations of Crumlin (High Level) and Llantilleth, Wales. 

Tae Siemens & Extectric Lamp Co., Lrp., has re- 
ceived an order for a twelve-months’ supply of ‘‘ Siemens” 
vacuum-type lamps for the War Office. 

Tue GENERAL Etectric Co., Lrp., has recently received 
orders as follows :—A large order for **‘ Osram’ traction lamps 
for the Admiralty for use in dockyards and ships; an order 
for colour-sprayed ‘‘ Osram ’’ lamps for the decorative illumi- 
nation of the ‘‘ Sparrow Nest’’ Gardens, Lowestoft; for 
‘*Osram’’ lamps for Bootle Corporation for nine months; 
and for 50,000 telephone switchboard lamps for the G.P.O. 


Free Imports into Italy.—The Board of Trade Journal 
has published a list of articles which may be imported into 
Italy duty free under the ‘‘ temporary importation ’’ system. 
The list includes: *‘ Lead in pig or scrap (for the manufacture 
of electric cord and cables, mfinium, litharge, and carbonate 
of lead (white lead) )"’; ‘‘ Copper wire covered with gutta- 
percha (for the manufacture of cables) ’’ (until June 30th, 
1925); ‘Porcelain boxes and steatite cylinders (for the 
manufacture of rotary electric valve boxes)’’ (until June 30th, 
1925); and ‘‘ Metallic materials (for the manufacture of 
accessories for railway and tramway vehicles).”’ 

Catalogues Wanted.—Mr. G. Paterson, Eriean P.O., 
Ontario, Canada, previously engaged in this country, is taking 
up electrical contracting work in Canada, and wishes to 
receive catalogues from British makers of wiring accessories, 


&e. 

Mr. J. Bardsley, electrician, of 91, Old Hall Lane, Withing- 
ton, Manchester, wishes to receive catalogues, &c., of all kinds 
of domestic electrical fittings. 

New French Company.—lLa Société pour Favoriser le De- 
veloppement du Haut Enseignement de 1’Electro-Technique 
en France (Ecole Supérieure d’Electricité) is the name of a 
new organisation which has lately been formed in Paris (14, 
Rue de Stael) with a capital of five million fr. 

Bankruptcy Offence Committee.—A committee has been 
appointed by the Board of Trade to consider and report upon 
desirable improvements in the Bankruptcy Act of 1914, par- 
ticularly with regard to the provisions for the detection and 
penalising of offences. The members of the Committee are 
Messrs. E. W. Hansell (chairman), G. M. Gillett, M.P., A. M. 
Samuel, M.P., H. H. Spencer, M.P., A. O. Miles, F.C.A., 
W. H. Whitelock, and Mr. H. F. Carlile and Sir James Mar- 
tin, M.B.E., F.S.A.A. The secretary is Mr. S. W. Hood, 
Board of Trade, Great George Street, S.W.1. 

The Chinese Trade Mark Law.—lIt is authoritatively 
stated that the Trade Marks Bureau has decided to extend 
the period for registration of trade marks for another six 
months, and also that the Bureau is negotiating for the ser- 
vices of a foreign expert, probably a Norwegian. Foreign 
officials assert that the Chinese are now showing a real desire 
to meet foreign requirements in connection with this measure. 
—Reuter (Peking). 

New Indian Companies.—Among the new electricit 
supply undertakings recently formed in India are the Hubli 
Electricity Co. of Hubli, Dharwar (Bombay Presidency), with 
a capital of 1,000,000 rupees, and the Amraoti Electrical Supply 
Co., at Amraoti (Berar), capital 1,500,000 rupees. 


British Empire Exhibition Note.—From July 2nd to 
15th the City of Hull is holding a ‘‘ Civic Fortnight ’’ in the 
Civic Hall. The effort of this important commercial centre 
should be of particular interest. 


Central Station Batteries.—During the last 18 months 
the following large contracts for Tudor batteries have been 
placed with the Tudor Accumulator Co., Ltd. :— 

No. of Capacity 
Cells. Ampere-hours. 
Liverpool oe ove oe 280 980 

Sydney (N.S.W.) 300 
Birmingham ... 

St. James’ & Pall Mall Co. ove 
Kensington & Knightsbridge Co. 
Winchester ° eon as 
Mersey Railway 


Long Eaton 


2223: 


323 


Retvey Electricians’ Wages.—On June 20th, the Ele. 
trical Trades Union presented an application for a gener 
increase to 1s. 10d. per hour of the wages of its member 
employed in railway workshops in the London disirict. Thy 
railway companies have promised to consider the watter any 
state their views at a meeting which will be held in dy 
course. 


Electrical Trade of the Netherlands.—The Commercig) 
Secretary at The Hague (Mr. R. V. Laming, O.B.E.) has fo, 
warded to the Department of Overseas Trade the followin 
particulars, published by the Central Bureau of Statistics g 
The Hague, regarding the imports and exports of electrical 
apparatus during the first quarter of 1924 :— 

Electric Lamps. 
Ist quarter, 1923. Ast quorter, 1994 
fis. fils 
11,000 6,000 
17,000 6,000 


(a) Carbon filament— 
Imports 
Exports 

(b) Metal filament— 
Imports ove 
Exporte 

(c) Are lamps— 

Insulated Electric Cables with Lead Covering 

(a) Telephone cables— 

Imports eve om oe 

(6) Paper-lead cables for all other 

purposes, including strong-current 
cables— 
Imports oe 
(c) All other lead cables— 
Imports 


212,000 294,000 
7,247,000 ). 399,000 


611,000 100,000 


609,000 156,000 
181,000 313,000 
Insulated Electric Lines without Lead Covering. 


(a) Copper wire or cable, rubber insu- 
lated— 
Imports ons ‘ 
(b) Copper wire or cable not insu- 
lated with rubber— 
Imports 


253,000 42,000 


oon 45,000 70,000 
Insulated Copper Wire and Copper Cables. 
Exports ove one ons 535,000 
Electric Generators, Motors, Transformers, and Rotors. 
Exports 534,000 644,000 


Electrical Apparatus and Instruments. 
(a) Electrical apparatus and _instru- 
ments not mentioned under (b) 
and 
Imports 
Exports oon nee 
(b) Electrical instruments for weak 
current (not included under (c) ). 
Imports all 1,521,000 
(c) Electrical apparatus and installation 
for wireless telegraphy— 
Imports ann 152,000 
Exports one 70,000 75,000 
Motor Wagons and Locomotives for Rail Traffic 
(a) Motor wagons for electrical 
traction— 
Imports ese 106,000 24) 000 
(b) Electrical locomotives— 
Imports one 1,000 4,000 
The total imports were, in general, less than those of the 
same period in the previous year, the figures being for the 
first quarter of 1924 4,810,000 fl. against 5,995,000 fl. Exports 
were also less, the figures being 7,980,000 fi. avainst 
8,744,000 fl., electric incandescent lamps having fallen off to 
the extent of 850,000 fl. France, Italy, Argentina, Australia, 
and Belgium were the largest customers. 


641,000 


510,000 
179,000 


1,150,000 
289,000 


174,000 


Oilfield Electrification.—In the course of his spe 
the recent annual meeting of the Burmah Oil Co., Lt 
chairman (Sir John Cargill, Bart.) said that the Burm! 
trification scheme, embracing all the Yenangyoung ar 
justifying to the full every claim originally made for 
had completely eliminated from this area the consu: 
of crude oil as fuel for drilling and operating wells av 
other purposes, and the power station itself was fue 
natural gas from the wells. The company previously 
in this way in this area every year crude oil equal | 
month’s throughput of the refineries, and the older tl 
got the greater would have been its call for such fue 
of the record refinery throughput the company secured 
high record percentage of marketable products at a né 
record cost of fuel and loss in refining. 


Lead.—Reporting on June 2ist, Messrs. James 
and Co. say :—‘‘ With a resumption of selling from Av 
after a very long abstention, and the prospect of large s) 
from Mexico, there seems little reason for the present level 
of values being maintained. The Board of Trade retu: 
May are: Imports, 24,303 tons; -exports, 2,160 tons; |: 
for home absorption, 22,143 tons.”’ 


Book SwitcHGear, Lap., has 
lished an interesting little booklet on Chester, in whic!: 
the company’s works are situated. Historical and d: 
tive, it closes with an unobtrusive advertisement of th 
in the form of a short note on the ‘ Brookhirst ’’ work: a! 
products. Mr. H. M. Goody, of the ‘‘ Brookhirst’’ publi 
department, is the author, and a number of charming p 
sketches by Mr. W. Mallard illustrate the text. 

The Summer Number of Punch has just made its appear- 
a, It is full of pictures, a large proportion of which are 
in colour. 
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Engineering Directory No. 71. May, 1924. London: Engi- 


neering, |.td. 


“3 


ritish Oil Engines,” by W. A. Tookey. Pp. vii+176; 


94 figs. London: Percival Marshall & Co. Price 2s. 6d. net. 
“Population and the Social Problem,” by J. Swinburne. 
Pp. 350 |ondon: Geo. Allen & Unwin, Ltd. Price 15s. net. 


“Where to Seek for Scientific Facts,’’ by Alec B. Eason, 
M.A. (Contab.), A.M.Inst.C.E., A.M.LE.E. Pp. vi+42. 
London: 5. Rentell & Co., Ltd. Price 1s. net.—This is a 
yseful guide to the contents of technical and scientific litera- 
ture in periodicals, public libraries, &c. 

Publications of the United States Bureau of Standards. 


ifie Paper No. 484, ‘* Preparation and Properties of 


Scienti! 
Pure Iron Alloys: TV. The Determination of the Critical 
Ranues Pure Iron-Carbon Alloys by the Thermoelectric 


Method (5 cents.) Technological Paper No. 252, ‘* The 
Nick-Bend Test for Wrought Iron.’”’ (10 cents.) Also an 
“Eliminetion of Waste’ pamphlet, ‘“‘ Hollow Building Tile.” 
(5 cents.) Washington: Government Printing Office. 

The Decimal Educator. June. London: The Decimal Asso- 
cation. Price 6d.—It is announced in this number that a 


Decimal-Metric Conference has been arranged to take place 


at the 


Institution of Electrical Engineers building on July 9th. 


\ number of well-known public men will speak, and on the 


ing day a visit to the National Physical Laboratory, 


follow 

Teddington, will take place. The application of the metric 
scale to Ordnance Survey maps is touched upon, and other 
matters (dealt with are ‘*The Purchasing Power of Money,” 
“The Metric Association (U.S.A.),”" ‘*The Collapse of the 
Penny,’ ‘The Standard Money Unit,’’ &c. 

International Trades Exhibition.—This exhibi- 
tion was formally opened on June 19th by Mr. R. O. Patter- 
son, the president of the Institution of British Foundrymen, 
at Bing'ey Hall, Birmingham. It is thoroughly representative 
of the industry. Electricity is largely used for the working 


exhib! 


ts, and a special installation has been provided. 


United States Electrical Exports.—A preliminary report 


issued 


by the Department of Commerce shows that exports 


of electrical material from the United States during April 
were valued at 7,420,420 dollars, against 5,967,647 dollars for 
the corresponding month last year. Exports for the first four 
months of 1924 totalled 29,463,892 dollars. Shipments for the 


same 


heaviest 


period of 1923 were valued at 23,011,783 dollars. The 
increases Were in transformers, power switchboards, 


high-pressure switching equipment and lightning arresters. 
Large shipments of railway motors also took place. Another 
item which made an unusual advance during April was elec- 
trical carbons, including electrodes. A steady increase in the 
exports of appliances and radio apparatus is also noticeable. 
Reuters Trade Service (Washington). 


Wanted—a Commercial Moseg—Now that most of the 


central-station men who attended the N.E.L.A. Convention 
at Atlantic City have returned to their desks, it is fitting that 
they should pause and calmly take stock of the commercial 
status of their industry. By and large, the commercial pro- 
gramme at the convention was notable for its recognition of 
the problems of developing the enormous potential market 
for the sale of central-station service. There was, however, 
a lamentable lack of definite proposal of methods for solving 
these problems. Viewed solely upon the merit of ultimate 
good to the industry, two statements were made that should 
serve to jolt commercial men out of their present condition 
of sonambulism., In discussing the costs of appliance mer- 
chandising, John F. Gilchrist declared that there is no profit 
in that branch of the business for either the central station 
or the independent dealer, and cited figures compiled from 
the merchandising operations of 11 companies which showed 
an over-all loss of 4.4 per cent. Yet an analysis of these 
jn shows that six of the 11 companies did make money, 
and the 4.4 per cent. loss was caused by the heavy losses of 
two companies. Furthermore, it is known that there are 
some non-electrical dealers—namely, the department stores— 
which are making money out of the sale of appliances. Both 
they and some central-station companies have found it so 
profituble that they are expanding their merchandising faci- 
‘ities. Evidently somebody knows how to make money out 
of this business. The second important statement was that 
of ( es J. Russell, who, in his plea for power and authority 
lor commercial branches, commensurate with their re- 
spon~bility, pointed out that much of the business gained 
by central-station companies of late years has been literally 
thrust upon them. Their growth has been due to external 
rather than internal causes. On these two counts the central- 
station industry stands indicted for failure to ‘‘cash in” on 
an iost unlimited field for the sale of its service. A good 
jMany excuses for this situation could be found, but the chief 
reason has been the backwardness of commercial men in 
xettins together, working out concrete plans, and applying 
'rie/ and proved methods for getting the business. There 
are mpanies whose commercial operations have been ex- 
en ially successful, but the men in charge of them have 
een loath to assume the duties of leadership and broadcast 
a, ‘© industry the benefit of their experience and knowledge. 
M hat is needed now more than anything else is a commercial 
Moses who can point to a record of results and who can 
and il use the knowledge thus gained to lead his fellows 
out of the wilderness. Such a man should be appointed chair- 
man of the Commercial Section for the ensuing year.—Elec- 
trical World. 


The Royal Show, Leicester.—At the — "7" Show, which 
is to be held at Leicester during July, Sir W. G. Armstrong, 
Whitworth & Co., Ltd., are showing a large quantity of 
road-making machinery, &c. A number of electric lighting 
sets suitable for country houses and similar establishments 
will also be shown by the company. 


Social Events.—Exine Service Convention.—The annual 
conference of the Exide service agents took place on June 
M4th-25th. It was of a private nature, but a banquet was 
also held at the London County Club, Hendon. 

On Saturday last the works staff of Messrs. Pritchett and 
Gold and E.P.S. Co., Ltd. (with which is associated the 
business of Messrs. Peto & Radford) held their annual outing, 
spending a thoroughly enjoyable day at Southend-on-Sea. 

At luncheon Sir Archibald Gold, chairman of the company, 
and his co-directors, Messrs. C. R. D. Pritchett and G. R. N. 
Minchin, among others, made speeches. Mr. Roberson, the 
works manager, stated that in the whole of the company's 
existence it had never had a strike. A concert which disclosed 
exceptional talent in directions other than battery-making 
wound up the lunch. 


British Trade-mark Applications.—The following are 
among the recent applications for British trade marks. 
Objections to any of the proposed marks may be lodged within 
one month from the date mentioned :— 

Trvlite. No. 444,351. Class 8.—Detector crystals for wire- 
less telephonic apparatus. Alfred Gould, 45, Fountayne Road, 
London, N.16. June llth, 1924. 

Superzite. No. 442,196. Class 8.—A detector crystal for 
wireless telephony and telegraphy. Alexander C. Robbins, 
113, Woodstock Avenue, Golders Green, London, N.W.11. 
June Lith, 1924. 

Big Ben (lettering and design). No. 446,171.° Class 8.— 
Instruments and apparatus for use in connection with wireless 
telephony and telegraphy. Alfred H. Watkins, The Hut, Ryton 
Road, Beckbury, Shropshire. June llth, 1924. 

Midite. No. 446,787. Class 8.—Detecting crystals for wire- 
less telephony and telegraphy. Frederick H. Middleton, trad- 
ing as F. H. Middleton, 13, Manette Road, London, W.1. 
May 2ist, 1924. 

Electronoid. No. 446,085. Class 8.—Detector crystals for use 
in wireless telephony. Daisy Winifred Porter, trading as 
W. H. Porter & Co., 44, Church Street, Birmingham. June 
lith, 1924. 

Osram. No. 447,309. Class 8.—Valves, being parts of ap- 
paratus for use in wireless telegraphy and telephony. The 
General Electric Co., Ltd., London, W.C.2. June llth, 1924. 

Silvervox. No. 447,714. All goods in Class 8.—The India- 
Rubber, Gutta-Percha & Telegraph W orks Co., Ltd., London, 
E.C.4. June llth, 1924. 

Omni. No. 443,542. Class 8.—Apparatus for use in wire- 
less telegraphy and telephony. John Scott Taggart, Devereux 
Buildings, Devereux Court, Strand, London, W.C.2. June 
18th, 1924 

Q.P. (lettering and design).—Instruments and apparatus 
for use in wireless telegraphy and telephony. Quality Products, 
29, Water Street, Hyde, Cheshire. June 18th, 1924. 

Tungstalite Super-Crystal. No. 447,149. Class 8.—Detector 
crystals for use in wireless telephony. Tungstalite, Ltd., 47, 
Farringdon Road, London, E.C.1. June 18th, 1924. 

Magnatone. No. 447,859. Wireless telephonic apparatus 
and parts thereof. Sparklets, Ltd., Angel Road, Upper Ed- 
monton, London, N.18. June 18th, 1924. 

Giltec. No. 447,905. Class 8.—Electric cables and scientific 
instruments. Walter Villa Gilbert, 73 & 75, Petty France, 
London, S.W.1. June 18th, 1924. 

Rex. No. 441,701. Class B.—Electrical flat irons. Aktiesels- 
kabet Elektrisk Bureau, -17, Middelthunsgate, Christiania, 
Norway. (McKenna & Co., 31-34, Basinghall Street, London, 
E.C.2.) June 18th, 1924. 

Silverstone. No. 447,187. Class 15.—Glassware for illumi- 
nating purposes. W. J. & F. H. Bull, Ltd., 73-74, Chiswell 
Street, London, E.C. June 18th, 1924. 


Russian Turbine Contract.—The Leningrad Machine 
Trust has received an order from the Southern Steel Trust 
for the supply of a steam turbine of 15,000 h.p., at a cost 
of 500,000 roubles. This will be the first turbine of its size 
constructed in Russia. 

Electric Locomotives in Italy.—The construction of elec- 
tric locomotives has recently been commenced by the Societa 
Nazionali dei Officine de Savigliano. The works have also been 
adapted to meet the modern demand for rolling stock for 
electric railways. 

Telegraph Imports into the Soudan.—The imports of tele- 
graph and telephone material into the Soudan during last 
year attained a value of £E32,244, as compared with only 
£E16,626 in 1922. 

American Electrical Vehicle Exports.—During March last 
32 electric commercial cars and trucks, valued at $45,376, 
were exported from the United States, as compared with 
only 16 and $26,239, respectively, in the corresponding month 
of 1923. 


Australian Cable Imports.—The value of imports of elec- 
trical covered cables and wire into Australia during the three 
months ending with December last amounted to £313,089, 
as compared with only £176,148 in the last quarter of 1922. 
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For Sale.—Shoreditch Borough Council Electricity Depart- 
ment invites offers for surplus generating plant, together with 
certain steam pipes. Ayrshire Electricity Board has for dis- 
posal one 500-kW turbo-alternator and condenser, one steam 
balancer, and two 200-kW steam generating sets. Electrical 
equipment (motors, dynamos, transformers, switchgear, «&c.), 
general plant, and building materials, at present lying at H.M. 
Factory, Gretna, will be sold by auction, by Messrs. Leopold 
Varmer & Sons, at Gretna, on July 18th. (See our advertise- 
ment pages to-day.) 


Lighting and Power Notes. 


Abergavenny.—Exectricity Buik.—The Town Council 
has received terms from the Electricity Committee of the Here- 
ford Town Council for a supply of electricity in bulk. 

Annfield Plain (Co. Durham).—Year’s Worxkinc.—At a 
meeting of the Urban Jl '‘strict Council on June 17th the 
Clerk submitted a balance sheet of the Council's electricity 
undertaking for the year eided March 3lst last. During the 
year the expenditure on capital account was £3,409, making 
a total of £32,493. The receipts were £6,278, and the expendi- 
ture £5,989, showing a profit of £289. ‘This reduced the total 
loss on the undertaking to £1,527. There are now 1,150 con- 
sumers, 302 having been added during the past year. 

Barrow.—F'irt.—At the Corporation electricity works, on 
June 12th, a fire occurred due to a short circuit nm a cable in 
the test house. Some woodwork took fire, but the Corpora- 
tion fire brigade soon had the outbreak under control, and the 
damage done was not serious. There was, however, an inter- 
ruption of the lighting and tramway services for over an hour. 
_ Bingley.—-New Sus-Starion.—The Urban District Council 
is applying to the Electricity Commissioners for sanction to 
the borrowing of £8,900 for the construction of a new sub- 
station. ‘The Council receives a bulk supply of electricity 
from Keighley Corporation. 

Canada. — Hypro-E.ecrric DreveLorment. — Provision for 
further hydro-electric development in the Province of Ontario 
has been included in the legislative estimates. Of.a total of 
$2,550,000, $1,700,000 is for additional generating sets at the 
Ontario Hydro-Electric Power Commission's Nipigon plant 
at Cameron Falls (Thunder Bay development), and $250,000 
for two transformer stations to increase the capacity at Fort 
William. The remainder is to extend the steel tower trans- 
mission lines from Port Arthur to Fort William. 

Cannock.—Exectricitry Surriy.—The Electricity Commit- 
tee has revised its scheme for extending the cable to Heath 
Hayes, and has decided to appiy to the Electricity Commis- 
sioners for sanction to borrow £4,243 to cover the cost. It 
has also decided to extend the cable 1,000 yards in order to 
afford a supply of electricity to 60 houses in Stafford Road, 
belonging to the Littleton Colliery Co. The estimated cost 
is £1,357, and the sunction of the Electricity Commissioners 
to borrow this amount is being sought. 

Continental.—Czrecuo-SLovakia.—The construction of the 
Achensee power station of the City of Innsbruck will be taken 
in hand early in the summer, as the capitalising of the new 
company, created for the purpose, to the extent of 10 milliard 
paper crowns, has been eflected. The City of Innsbruck will 
obtain from the new station some 8,000,000 kWh, the station’s 
yearly output being estimated at 106,000,000 kWh. The cost 
of construction is estimated at 14,000,000 gold crowns, includ- 
ing the link line over the Achen Pass with the Bayern Werk 
network. 

A breach in the canal supply system of the Alz power 
station, attributed to the abnormal weather of the past winter 
and spring, will necessitate the closing down of the station 
for several months. The exact cause and locality of the 
breach are unknown, and surveys are now being conducted. 
The losses to commercial undertakings, such as the Alexander 
Walker Carbide Factory and the Bavarian Nitrate Com- 
pany, will, it is said, be unusually heavy. 

During last year 17 new electricity supply undertakings 
were formed in Czecho-Slovakia. The combined capital of 
the concerns is 250 million crowns, in which the State is 
interested to the extent of 54 million crowns. The plant to 
be installed will aggregate 100,000 kW. 
_ Luxemperc.—La Compagnie Luxembourgeoise d’Electricité 
is closing down its numerous small stations and drawing 
its supplies from a large modern generating plant. 

Potanp.—The electrification of the Carpathian region is 
making progress. ‘The works which are to supply power to 
the Boryslaw petroleum refineries, the Zagorzany paper mill. 
and the town of Krosno will shortly be completed. Similar 
works are to be constructed at Rozno with the assistance of 
French capital—Reuter’s Trade Service (Warsaw). 

Denby and Cumberworth.—Etectricity Suppty.—The 
Urban District Council has decided that the Yorkshire Electric 
Power Co. shall take over the electricity supply in the area of 
the Council. 

Exeter.—Inquiry.—An inquiry was conducted by Col. T. C. 
Ekin, on behalf of the Electricity Commission, on June 17th, 
into rival applications by the Topsham Electricity Supply 
Co., Ltd., and the Exeter City Council for Orders authorising 
the former to supply electricity to Topsham, and the latter 
to Topsham, Ide, Pinehoe, and Alphington. The result of 
the inquiry will be published in due course, 


Faversham.—New Piant.—The Town Council has decides 
to make extensions to the plant at the electricity works g 
an estimated cost of £11,825. It is proposed to install two 
semi-Diesel heavy oil engine-driven generating sets not ey. 
ceeding 250 kW capacity. 

Harrogate.—Loan.—In connection with the agreement with 
the Knaresborough Urban District Council for a -upply of 
electricity to that district, the Corporation is applyi:.z to the 
Electricity Commissioners for sanction to the borr wing of 
£5,100 for a new high-pressure main from Starbeck t» Knareg. 
borough. 

DEVELOPMENT.—Developmen: of jrri. 
gation and power projects on the Cauvery River '1 India 


has been made possible through the settlement of the dispute 
over the partition of the waters of this river Wich hys 
been reached by the Government of Madras and the native 
State of Mysore. The Madras Government will construet 


the Mettur reservoir for irrigation purposes, and tle State 
of Mysore will proceed with the construction of the | 


innham- 
bada dam, the water to be used partly for irrigation jurposes 
and partly for increased power facilities for the Myscie Elee. 


trical Department.—Commerce Reports. 
Indo-China.—Euectricity Scueme.—Included in the new 


work planned by the Compagnie des Eaux et d’Electiiwité de 
l'Indo-Chine is a power station at Pnompenh and the laying 
of the underground transmission cables between Cho!.n and 


Saigon. The work is to be completed in four years. 

Irish Free State.—Lonponperry.—The strike of municipal 
employés, which commenced early in May, was recently settled, 
The inen employed in the power station accepted a wage 
agreement, and the electricity supply has been resumed 

Leeds.—YrAR's WorkKING.—-The report on the City clectri- 
city undertaking (manager: Mr. C. Nelson Hefford) tor the 
year ended March 3lst last shows a total revenue of £5.'5,7U4, 
as compared with £525,767 in 1922-23. Working expenses 
amounted to £205,135 (£175,450), leaving a gross prolit of 
£333,569 (£350,317). Income tax and loan charges absorbed 
£225,010, and there was a net surplus of £108,559, as com- 
pared with a profit of £134,935. The capital expenditure dur- 
ing the year amounted to £260,676, and the amount of elec- 
trical energy sold was 86,908,370 kWh, an increase of 
14,971,222. ‘The capacity of the plant has been increased by 
the addition of a 12,000-kW turbo-alternator, but reduced by 
the discarding and sale of obsolete machinery with a capacity 
ot 6,000 kW, and therefore the capacity of the station is 
57,000 kW compared with 51,000 kW at the end of the previous 
year. Additional turbo-alternators are on order with capacities 
of 10,000 kW and 15,000 kW respectively, together with the 
necessary boilers, switchgear, &c., which will increase the 
capacity of the station to 82,000 kW. 

Leigh (Lancs.).—Year’s WorkincG.—The report of the 
borough electrical engineer, Mr. J. B. Hudson, on the working 
of the electricity undertaking for the year ended Marci 3lst 
last shows a total revenue of £34,272, as compared with £55,692 
in the previous year. Working expenses amounted to £15,437 
(£18,856), leaving a gross prolit of £15,835 (£16,856). After 
deducting capital charges, there was a net surplus of £4,492, 
as against a profitvof £5,990 in 1922-23. The capital expendi- 
ture during the year amounted to £6,286, making a total of 
£158,076, and the amount of electrical energy sold increased 
from £3,269,396 to 3,773,975 kWh. 

London, — Sus-Station Expiosion.—An_ explosion  oc- 
curred on the night of June 17th at the Elephant and Castle 
sub-station. Thomas Clark, an electrician, was found uncon- 
scious near one of the machines with his clothing in flames. 
He was removed to Guy's Hospital. The explosion was 
apparently due to a fuse, and the supply of electricity 
was only temporarily affected. 

Marlborough.—E.ectricity CHarces.—In eccnnection with 
the electric lighting scheme, the Town Council has decid:d to 
commence with a charge of 10d. per kWh for lighting. and 
5d. per kWh for power. 

Nantwich.—ELectricity Suppty.—At a 
the Urban District Council, Mr. 


recent meetin of 
Davies, of the Gwynedd 


Trust, Ltd., outlined the company’s scheme for a sup) y of 
electricity for South Cheshire. He stated that the com) iny 


would act as distributors for the North Wales Power o., 
and negotiations had been entered into with 30 local aut ori 
ties, 14 of which had given sanction. Pending completion o! 
the new works, electricity weuld be obtained from the Mvrsey 
Power Co., and for private lighting the maximum price had 
been fixed at 9d. per kWh., with 6d. per kWh for street 
lighting, and 4d. for small power users. The Council referred 
the matter to the Electricity Committee. 


New Zealand.—CuristcHurcH.—The City Council proposes 
to raise a loan of £500,000 for extensions to fhe electricity 
supply network. 

North Berwick.—E.ectricity Surrty.—The Town Council 
has intimated to the North Berwick & District Electric I izht 
and Power Co., Ltd., that in the event of its offer of £10.00 
not being accepted for the undertaking, it is propose: to 
take over the works in terms of the agreement whereby the 
Council can acquire it after 10 years. 


Portsmouth.—Loan.—The Town Council has applied to the 
Electricity Commissioners for sanction to a loan of £35,(#*) for 
cables, &c., in connection with the supply of electricit: to 
Chichester Corporation and to Fareham. 
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Preston. New Power Station.—Progress is being made 
with the -vection of the power station on the banks of the 
Ribble. generating set is complete, but it is not expected 
that the ok “al 0 opening will take place before October. A 
jeavy den ind for current is anticipated when the station is 
in full running order. Contracts for an electricity supply 


have alrea iy been arranged both with industrial firms and 
| _ and negotiations of an important character are 


houselit 

in progr If they are satisfactorily completed the Corpora- 
tion Will ve to consider enlarging the station at an early 
date. 


Price Reductions.—Reductions in the charges for electri- 


city h been made or recommended in the following 
districts 
SkeLTo. AND Brotron.—Lighting: 44d. per kWh (slot 


meters 5) Power: 1}d. per kWh. 
\voD WeELLSs.—-Lighting : From 1s. to 11d. per kWh. 
Brvutey.—Lighting : From 7d. to 63d. per kWh 


mittee of the Urban District Council has decided that the pre- 
sent arrangement with the Lancashire Electric Power Co. as 
ty the liciting of the district shall be renewed for a period 
ol one yeur. 


Saltcoats.— STREET LicgutinG.—The Town Council has re- 
quested the Kilmarnock Corporation to submit a scheme for 

ting the streets by electricity. 

Sheffield. —Evecrriciry Extensions.—The Electric Supply 
Committee has approved of electricity extensions at a total 
estimated cost of £6,207. 

Southend-on-Sea.—Loans.—The Town Council has decided, 
subject t» the approval of the Finance Committee, to ap ply 
to the Electricity Commissioners for sanction to loans of 
£20,000 for feeders and distributing mains, and £25,000 for 
services. 


Sunderland.—Mains Exrensions.—The Commit- 
tee has recommended to the Town Council that extensions to 
mains be carried out at an estimated cost of £4,889. 

Taunton.—Loan.—The Town Council is applying to the 
Electricity Comunissioners for sanction to the borrowing of 
£5 U0 for mains and services 


United States.— New Yoax Srate.—According to Power, a 
sheme is in hand to gradually link into one super-power 
system all the principal companies supplying electricity in 
the State of New York. A link of considerable importance in 
this chain will be forged when the present plans of the 
Northern New York Utilities, Inc., of Watertown, are realised. 
‘his corporation distributes electricity in six counties. It 


has reeently acquired the property and facilities of the Rome 
Gas & Electric Co., and is extending its system to where a 
physica connection with the Adirondack Power & Light Co. 
would be possible. The Watertown company is to expend 


some $1,400,000 in improvements and extensions, the most 
unportant of which is the connecting up at Altmar, Oswego 
County, with the lines of the Niagara, Lockport & Ontario 
Power Co., thus affording an interchange with Niagara and 
northern New York. Simultaneously with the development 
by the Northern New York Utilities, Inc., the Canton Elec- 
tre Light & Power Co. (St. Lawrence County) has increased 


its capital from $38,000 to $150,000, and the St. Lawrence 
Transinission Co. and the Oswegatchie Light & Power Co. 
ire seching the permission of the Public Service Commission to 


construct large generating plants in the town of Gouverneur 
on the Oswegatchie River. 


Worcester.—Year'’s WorkInG.—The report of the Corpora- 
tion electricity undertaking (electrical engineer: Mr. C. M. 
Shaw) for the year ended March 3lst last records a net profit 
of £2,714. The total a amounted to £46,897, as = 
jared with £45,659 in 1922-3, being an increase of £1,23 
Working costs were £28,; ti "leaving a gross profit of £19, 233. 
At the Hylton Road works during the past year all boiler- 
house plant has been thoroughly overhauled. The second 
thorouch overhaul of No. 1 turbo-alternator, which was in- 
stalled in 1918, has been undertaken since Christmas. This 
set has been in regular service since 1920, and with the excep- 
tion ©! a little wear in the bearings and couplings (which does 
fiot ju-tify immediate renewal) the plant showed practically 
io si-ns of wear. Much new plant has been installed and 
any improvements carried out. 211 new consumers have 
teen connected and extensions made to 112 existing installa- 
tions. The electrical energy sold during the year totalled 
"0153 kWh, compared with 5,670,247 kWh in the previous 
s The costs of production remain practically unc hanged. 
ihe total works costs for the year were 1.06d. per kWh sold, 
compared with 1.04d. last year. 


Tramway and Railway Notes. 


Australia.—VictoriA.—The Victorian 


Railway Commis- 


Sion have requested the Railways Standing Committee to 
‘Pprove of the conversion of the Ringwood to Croydon section 
ti steam to electricity as soon as possible so that the work 
done in conjunction with the electrifying of the outer 
In the Railway 
provision 


“ircle ‘ine from Camberwell to Ashburton. 
‘pplication Act passed by Parliament recently, 


is made to cover the cost of this work, and as soon as it has 
been approved by the committee the work can be commenced. 
Later the Railways Standing Committee will inquire into the 
proposal by the Commissioners to extend the electrification 
to Lilydale, and to electrify the Ringwood to Ferntree Gully 
line.—Industrial Australian and Mining Standard. 


Brazil.—ELectriricaTion ScHEMES.—A contract has recent'y 
been signed for the electrification of the tramways in the 
suburbs of Nictheroy on the lines of the Cia. Tramway de 
Sao Gongalo. The work is being carried out by the Cia. 
Cuntareira. 

It is also proposed to electrify a section of the Oeste de Minas 
railway between Barra Mansa and Augusto Pestana. 


Chile.—Raitway Execrrirication.—According to Commerce 
Reports, plans for the electrification of the Transandean Rail- 
way via Juncal have been submitted to the company’s direc- 
tors in London for approval. The company has already peti- 
tioned the Government for authority to erect a transmission 
line, but as further legislation will be necessary before this 
petition can be granted, no action will be taken until the 
Chilean Congress meets. 

Continental.—Germany.—The brakes of a tramcar snapped 
whilst the car was descending a steep incline at Iserlohn, 
near Dortmund, on June 18th. The car left the rails, crashed 
against the iron railings of a factory, and turned over. The 
car was completely smashed, and a number of passengers 
were killed or injured. 

Dearne Valley Light Railway.—Trial runs on the Dearne 
District Light Railway were made last week, and it is ex- 
pected that the new system, -which will link up Wombwell, 
Wath, Bolton-on-Dearne, and Thurnscoe with the Burnsley, 
Mexborough, and Swinton tramways, will be opened shortly. 
Mr. J. M. Coutts, of Paisley, is the manager of the under- 
taking. 

Heywood.—Loan Sanctionep.—The Electricity and Tram- 
ways Committee has received the sanction of the Minister of 
Transport to the borrowing of £5,000 for the purposes of the 
tramway undertaking. 

Liverpool.—A.t-Nicut Service.—The Tramways Committee 
has recommended to the City Council that for a period of 
three months a twenty-minute experimental service be run on 
the principal tramway routes from midnight to 1 a.m. at 
double the ordinary fares, and an hourly service from 1 a.m. 
to 5 a.m. at treble the ordinary rates. 


Rochdale.—Yerar'’s Worktnc.—The working of the tram- 
ways during the past year resulted in a total revenue of 
£165,538. Working expenses amounted to £117,766, leaving a 
gross profit of £47,592. Interest on loans amounted to £13,933, 
income tax, £6,138, sinking fund £8,834, rent of leased lines 
£7,205, and a payment to Heywood Corporation for receipts on 
its section £3,195, leaving a net profit of £9,535. 

South Shields.—Fares.—The Town Council has decided to 
shorten the distances of the penny and three-halfpenny fare 
stages. The change, it is estimated, will increase the revenue 


by £4,000. 


Telegraph and d Telephone Notes. 


Greece.—TELFGRAPH CONCESSION. renewal to the East- 
ern Telegraph Co. (British) of certain rights not enjoyed by 
other foreign telegraph companies is the subject of negotiations 
with the Greek Government. 


India.—Rapio Service Discontinvep.—The direct radio- 
telegraph service by means of which the Foreign Office used 
to send ‘information from this country to India was discon- 
tinued last month, the reason being that ‘‘ the time occupied 
was totally incommensurate with its value either to the Post 
Office or to the senders.’ 


Portugal. — utilitarian side of 
radio-telegraphy in Portugal is, according to the report of the 
British Chamber of Commerce at Lisbon, in a chaotic con- 
dition, and prejudicial fo the commerce of that country. Great 
delays are experienced in communicating with ships, and little 
attention is paid to ships calling up Portuguese stations with 
urgent messages for shipping agents. The wireless service 
of the country,”’ the report asserts, ‘‘ is so bad that undoubtedly 
some day there will be a serious maritime disaster owing to 
the lack of attention paid at the wireless stations "’ to calls. 
There are three principal stations in the country—at Leixoes; 
at Lisbon, worked by the Post Office; and a powerful Portu- 
guese naval station at Monsarto. The first two are supposed 
to deal with shipping traffic, but their installations, though 
apparently technically capable of dealing with shipping, are, 
in practice, unable to do so, owing to lack of trained staff. 
The naval station is not available for shipping work. 


Rhodesia.-—Rapio-TeLecrapny.—It is proposed to connect 
Salisbury with Pretoria, South Africa, by means of a 6-kW 
duplex radio installation. At present all aerial traffic from 
Salisbury and Beira and territories to the north and east, 
which now communicate with the south by way of Salisbury. 
must be retransmitted at Bulawayo. The proposed direct 
transmission would enable Bulawayo to concentrate more 
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freely on Northern Rhodesia and Congo traffic, which would 
result in a saving of 50 per cent. in such telegraph work 
and considerably relieve the telegraph stations at Johannesburg 
and Cape Town.—Commerce Reports. 


Turkey.—Caste Dispute.—A deadlock has arisen between 
Turkey, Greece, and the British-owned Eastern Telegraph Co., 
which controls the cables of the Mediterranean. Before the 
Greek occupation of Smyrna in 1920 the Eastern Telegraph 
Co. collected certain terminal charges and paid them over 
under agreement with the Turkish Government. When the 
Greeks took possession of that port the company continued 
to collect the charges in the ordinary way, but paid the money 
into a suspense account pending an arrangement with the 
de facto Government. After the Turkish re-occupation in 
1922 there arose the question as to the disposal of this fund, 
which amounted to more than £100,000. The company was 
anxious to get rid of its obligation, but both Turkey and 
Greece claimed the whole sum. A short time ago the Turks, 
having failed to obtain satisfaction, closed all the offices of 
the Eastern Telegraph Co. in Turkey, and nothing seems 
likely to induce them to allow the company to resume its 
work. Neither Greece nor ‘Turkey appears willing to bring 
the matter before the English Courts, and in the opinion of 
the company the only way out is to have the question settled 
by international arbitration.—The Times. 


United TeLeGRAMS.—The practice of 
delivering telegraph messages in a nearby town by telephone 
is held by the Ohio Public Utilities Commission to be a more 
efficient method than to establish a branch telegraph office 
therein. 

TELEPHONE Oprrators.—About 20,000 telephone operators 
are employed in the 13% telephone exchanges of the New York 
Telephone Co. and in the Tong Lines Department of the 
American Telephone & Telegraph Co. in New York City. 
To these should be added some 20,000 additional operators 
employed by private concerns, making a total of over 40,000 
operators serving one city.—T. & T. Age. 


Radio Notes. 


Amateur Transmitters.— New  Restrictions.—Amateur 
transmitters in this country may no longer establish com- 
munication with the United States and other distant coun- 
tries, new limitations to the power to be used by experi- 
menters having been prescribed by the Post Office. The con- 
ditions applying to experimental sending licences have been 
revised with a view to ‘reducing risk of interference with 
Admiralty stations and with the reception of broadcast pro- 
grammes. The power to be used in transmission is now 
definitely limited to 10 watts, and “ spark’ transmission is 
expressly forbidden. Messages may now only be transmitted 
to stations in Great Britain and the North of Ireland which 
are actually co-operating in a licensee's experiments. There 
ig no reason why experimenters should not be able to get 
in touch with places on the Continent.—Daily Mail. 


Belgium.—WaAveE-LENGTH CHANGE.—On the 23rd inst., the 
wave-length employed by the Brussels broadcasting station 
was reduced to 262 metres from 265 metres. It is hoped by 
this slight alteration to eliminate a certain amount of inter- 
ference. Should the experiment be successful the new length 
will be permanently adopted. 


Germany.—New Broapcast Receiver.—A _ high postal 
official of Munich demonstrated on June 17th an invention 
which, it is claimed, enables telephone subscribers to listen to 
concerts, speeches, &c. It is reported that the second act of 
the ‘‘ Valkyrie,’’ played at the Munich State Opera House, 
was heard distinctly through a small apparatus attached to 
an ordinary telephone instrument. It is added that the inven- 
tion will be put on the market in October.—Reuter (Berlin). 


New Licences.—Unirorm Frer.—At the annual meeting of 
the British Broadcasting Co., which now has about 1,500 mem- 
bers, Lord Gainford, the chairman, announced that the com- 
pany proposed to retain the trade mark for use on British 
parts only, when at the end of the year the new conditions 
came into operation, and that there was an excess of revenue 
over expenditure up to March 3lst last, amounting to £3,811. 
The Postmaster-General had the right to introduce a uniform 
licence of 10s. from the beginning of next year. The Post 
Office had pointed out that about 300,000 15s. licences would 
need renewal in October of this year, and had asked if the 
company would agree to a uniform licence being adopted at 
the beginning of October. The board had recommended the 
adoption of a uniform licence fee, not from October Ist, but 
from July Ist, so that whether a listener were buying a com- 
plete set or making up his own set from parts, he would pay 
the same fee, but the restrictions against the use of foreign 
parts would be maintained until the end of this year. 

In addition all tariffs would be abolished from: the same 
date. The approval of sets by the Post Office would also 
automatically cease. Strenuous efforts had been made _ to 
secure some measure of protection for the broadcast wave band 
against interference from other transmissions, and he 
understood that something definite might result in a 


short time. A regular campaign, chiefly educative, had aj, 
been conducted to overcome the bugbear of oscillation, J), 
Board of Education and educational authorities shared th. 
company’s ideas as to the future of broadcasting to schoo: 


They were restricted in the broadcasting of news. but they 
expected to secure certain additional privileges that re. 
spect. The monthly increase of licences had been g; 
tematically maintained. The actual number of licences jy 
force at the end of May amounted to 800,000. ; 

New Stations.—CHELMsrorD.—Prolonged tests ‘vere mai: 
last week from the B.B.C. high-power experimental! station ,; 
‘Chelmsford on a 1,800-metre wave length, the call sign ys) 


being 2BS. 
July Ist. 

LrveERPOOL.—The call signal of the new Liverpool relay 
station, which was opened on the 11th inst., is 6L, and jt; 
wave-length is 318 metres. 

Reproduction of Music.—ScorrisH INNOVATIONS —The 
Edinburgh Corporation city architect and electrica! engineer 
are to report on the possibility of installing a radio receiver 
and loud speaker in the Portobello bandstand. 

Receiving sets have been installed in the Clyde lizhthouses 
for the benefit of the keepers. 


The company hopes to open the station q, 


Contracts Open and Closed. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the EvecrricaL Review in which the 
‘* Official Notice ’’ appeared in our advertisement pages.) 


Open. 


Argentina.—Bvuenos Arres.—August 25th. Department of 
Navigation and Ports. Electrical material, including insula- 
tora and insulating material, wires and cables, electric lamps 
and holders, telephone bells, mouthpieces and cords, dry cells, 

Australia.—PertH.—August 15th. Government of Western 
Australia. One 12,500-kW turbo-alternator with condensing 
plant. Water-tube boilers, eccnomiser, fans, chimney, ke 
Also coal and ash plant. (June 20th.) 


Belgium.—July 8th. Municipal authorities of Petit 
Brogel (Province of Limbourg). Establishment of a |p 
electricity distribution system in the town. Particulars (Ca- 
hier des Charges) for 25 fr. 

July 2nd.—The Société Nationale des Chemins de Fer 
Vicinaux, 14, Rue de la Science, Brussels. Overhead electri 
equipment in connection with the electrification of the 
Dilbeek-Schepdael section of the Brussels-Ninove local railway. 
Particulars for 5 fr. from 48, Rue Montoyer, Brussels : 

July 2nd.—The Belgian State Railway authorities at |.a Salle 
Madeleine, Brussels, are inviting tenders until July 2nd 
for the supply of a large quantity of miscellaneous electrical 
apparatus, including 2,000 porcelain circuit-breaker covers, 
3,300 4-terminal boxes, and 4,890 quick-break single-pole com- 
mutators. Particulars (Cahier des Charges Special No. 415 
for 3 fr. 75 c. from Office de l'Electricité, 25, Rue de la 
Charité, Brussels. 

Bingley.—July 11th. [Electricity Department. 
switchboard and |.p. switchboard. (June 20th.) 

Bradford.—July 12th. Town Council. Electric !ighting 
installation for 302 houses, various sites, for Town (ouncil 
Particulars from city architect, Town Hall, Bradford. 

Canada.—August 5th. City of Toronto, Department of 
Works. Supply and installation of three centrifugal sewage 
pumps, direct-connected to electric motors.* 


Cheadle.—July 2nd. Cheadle and Gatley Urban Pistrict 


E.h.p. 


Council. Switchgear for sub-stations, Bird Hall Lane 
Cheadle. Particulars from Mr. C. H. Wordingham, enzineer 
to the Council, 33, Brazennose Street, Manchester. 

China.—Hankow.—September 30th. Hankow Water 
Works and Electric Light Co. Nine 1,000-kVA_transiormers 
for 2,300/6,000 volts; six 210-kVA transformers for 2.) 4% 
volts.—Reuter's Trade Service (Hankow). 

Dublin.—June 30th. Electricity Department. P rtable 
air compressor and pneumatic boiler scale tools for | 'izeon 


House electricity works. City Electrical Engineer, Fleet 
Street, Dublin. 

Egypt.—Cairo.—October 30th. Egyptian State Rai-ways, 
Telegraphs and Telephones. Automatic c.b. telephone e%- 
change equipment and sub-station subscribers’ apparatus 4! 
Cairo. (June 13th.) 

Greenock.—June 30th. 
installation at 74 houses. 
cipal Buildings. 

Grimsby.—July 5th. Corporation Electricity Depart 
ment. Two e.h.p. truck-type cubicles, a 100-kVA trans 
former, l.p. switchgear, cable work, &. (June 20th.) . 

July 5th. Electricity Department. L.p. cables for 2? 
months. (June 20th.) 

Horbury Bridge (Yorks.).—July Ist. Electric lighting 
installation, St. John’s Church and parish hall. The Vicar. 


(Continued on page 1951). 
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The Highfield-Calverley Transverter. 
The English Electric Co.’s Novel Exhibit. 
PROBABI most novel exhibit at the British Empire Exhi- have to be carried out, viz.:—(1) Voltage transformation, (2) 
bition remarkable piece of apparatus on the stand of the phase multiplication, and (3) commutation. The first provides 
English ‘trie Co., Ltd. By combining the words “ trans- for the desired adjustment of voltage; the second for obtain- 
former | “rotary converter,” the machine was named Ing a constant (7.¢., non-pulsating) voltage on the d.c. side; 
ian ate the part it plays, the primary function for and the third for conversion, The object of phase multipli- 
which it is designed being the conversion of alternating cation is to provide a number of winding elements forming 
carrent direct current at exceedingly high voltage. It 1s together a symmetrical closed ring, which has travelling round 
ecarded being likely to bring about fundamental changes it a constant e'ectromotive force. Both the voltage trans- 
in the d of transmitting electricity over long distances, formation and the phase multiplication are carried out in a 
for wh e advantages of a.c. in respect of generation and static piece of apparatus, resembling in construction a number 


of polyphase transformers grouped to 
gether; from this are taken the connec- 


Fig. 1. 


distribution are so great as to preclude its being superseded by 
any other system, it is apt to be forgotten that d.c. is far 
superior to it for transmission purpeses, 

The transverter _ patented in the names of Messrs. W. E. 


Highfield and J. E. Calverley, following research work carried 
out by them at the Dick, Kerr works at Preston. In 1918 the 
first plant was constructed with a nominal rating of 250 kW, 


and so suecessful did it prove that the construction of a pair 
of 2,000-kW machines was commenced, one of which is to be 
seen at Wembley. 

When fed with 3-phase 50-cycle a.c. at 6,600 volts, it will 
deliver a d.e. amperage of 20 at 100,000 volts. There are 10 
commutators, the brush speed is 1,000 r.p.m., and all the wind- 
ings and connections are accessib le. The sister d.c./a.e. 


KILOWATTS LOAD 


Fig. 2. Vector Diagram and Efficiency Curve. 

macline is provided with a brush-driving motor that is made 
‘arger than is necessary in order that it may correct the 
power factor of the a.e. oe while the frequency at the 
del) end of the line may be different from that of the 
Sour f supply. It should be recognised that the capabili- 
hes the transverter go beyond those of the transformer- 
conv rter combination. It may be wound for two or more 
pha and for any reasonable periodicity or voltage. 


mverting from a.c. to d.c. three operations generally 


The Transverter in course of Erection. 


tions to the commutators, the segments 
of which are stationary, so that the only 
moving part of the apparatus is the 
rotating brush gear with its small driv- 
ing motor. 

To produce the result indicated above, 
the phase multiplication must proceed so 
that there results a number of elements 
having phase positions uniformly spaced 
apart in order that the elements may be 
joined in series to produce a complete 
closed winding, similar to that of a 
Gramme-ring armature from which uni 
formly spaced tappings may be taken off 
to commutator segments. 

For instance, if 3-phase transformers 
are emploved, one of them will have 
primary windings, each consisting of 
turns of one phase only and on each core 
wi!l be provided two secondaries, one for 
direct and the other for reverse connec- 
tion, so as to produce six secondary 
phases spaced 60 electrical degrees apart. 
\nother transformer will have on each 
core a primary winding comprising turns from two of the 
fundamental phases so that the flux in each core is out of 
phase by a definite amount with the flux in the csrrespond 
ing core of the first transformer. Accordingly, by putting 
two secondary windings on each core of the second transformer 
a further set of six equally-spaced phases can be produced, 
their phase positions being located between those of the first 
six phases. 

By continuing this process any number of phases forming 
a multiple of six can be produced and it is only necessary to 
make appropriate se Coie of the numbers and phases of the 
primary turns in order that the angular displasement between 
adjacent secondary phases may be uniform. Thus, there re 
sults from three primary phases, which may be represented 


Fig. 3. The Transverter at Wembley. 


radiating vectors at 120 deg., a secondary phase 
some multiple of six phases which are 
represented vectorially by radiating vectors spaced apart by 
a uniform angle, the value of which is 60 deg. divided by 
some Whole number. Therefore, while a closed mesh winding 
on the prima:y side would be represented as a triangle, 
similar winding on the secondary side would appear as a 
polygon, the number of sides being some multiple of six. 
The top half of fig. 2 shows the vectors representing the 
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transformer induced e.m.f.’s. There are 18 magnetic cores 
with two secondary windings on each, one connected in the re- 
verse direction to the other. There are, therefore, 36 separate 
phases spaced 10 electrical degrees apart. The projection of 
any vector to the vertical line will give the instantaneous 
value of the induced e.m.f. at the instant considered. The 
number at the point of each vector represents the phase num- 
ber of the secondary winding, and each number is directly 
opposite a similar number with the affix “A.” These repre- 
sent the two secondary windings on the same core, but wound 
in opposite directions. 


The brushes are driven in step with the rotating field o 
the transverter by a synchronous motor (provided with its owy 
direct-coupled exciter) of the self-starting type; it forms 4 
perfect automatic device for maintaining the correct relation. 
ship between the brush gear and the incoming supply. The 
stator of the motor can be rocked so that the position of the 
brush gear driven by it may be varied. 


The transverter, besides being completely reversible, is also 
capable of converting a d.c. of one voltage to a d.c. of a dif. 
ferent voltage. To do this it is necessary that, in adilition to 


the closed-ring winding and commutator system already de. 


Fig. 4.—The Brush Gear and its Driving Shaft. 


Having obtained the phase multiplication and the closed 
ring winding resulting therefrom with the tappings led off 
to segments of a commutator, we have conditions for the 
production of electromotive forces and the flow of current 
similar to those in a d.c. armature, so that by moving appro- 
priately spaced brushes over the surface of the commutator 
at the correct speed, direct current can be obtained at a 
non-pulsating voltage. 

In order to lower the speed of rotation of the brushgear, 
instead of having one segment for each tapping, each tapping 
is connected to two or three segments spaced uniformly round 
the commutator, analogous to the method employed in multi- 
polar d.c. armatures. The use of fixed commutators gives the 


Fig. 5.—Commutators without Brush Gear. 


designer more freedom, since there are no mechanical stresses 
due to rotation to provide for; all the windings may be im- 
mersed in oil so that the vital parts of the transverter have 
all the advantageous characteristics of a static transformer. 
All the secondary coils may be made identical in form and 
number of turns so that, although they may be very numerous 
in a transverter giving a high voltage on the d.c. side, their 
formation and connection become simple. 

Additicnal sets of secondary windings may be wound on the 
same cores and connected to their own commutators, each 
entirely separate from the others, but a!l identical in 
characteristics because they all undergo the same rate cf 
change of flux at any instant. By connecting the brushgear in 
series very high terminal voltages can be obtained. 


scribed, there shall be on the transformer cores a second 
closed-ring winding similar to the first except as regards num- 
ber of turns, size of wire, and insulation, and this winding 
will also be connected to commutating gear similar to the 
other and mounted so that the brushes are rotated syn- 
chronously with those of the first gear. The two windings 
then form the main windings of the apparatus, one receiving 


Fig. 6.—A Six-phase Transformer Core. 


energy and a other delivering it. The primary winding 
can accordingly be reduced to very smal] dimensions an need 
only carry a small a.c. sufficient to provide the excitation of 
the transformer cores. This arrangement gives the advantage 
that neither of the direct current systems is required to SUP 
ply magnetising current, so that the ampere turns of the 
input system are exactly balanced by the ampere turns f the 
outp+t system and distortion of the current in these systems 
with its consequent disturbance of commutation is avoided 

High efficiency is essential in transforming and con verting 
apparatus, and the lower portion of fig. 2 shows the efli-iencY 
curve of a 2,000-kW transverter. It is not ted 
build sue h machines for a lower d.c. pressure than from 1, 500 
to 3,000 volts. 
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Some of the Exhibits at Wembley. 


Messrs. A. Reyrolle & Co., Ltd. 
(Stand No. 6, Avenues 8 and 9, Bays 20 and 24.) 


The products of these switchgear specialists are too well 
known to need any introduction, but as an indication of the 
activities of the firm it may be mentioned that since the im- 
pressions of a visit to its Hebburn-on-Tyne works were 
recorded in our issue of January 12th, 1923, entirely new works 
have been built and equipped for the production of machined 
parts for use in the old works which are now devoted solely to 
assembly. It is typical of the firm’s methods that 12 months 
after the foundations of the buildings were commenced the 
new works were engaged in production, as shown in the first 
of the accompanying illustrations; from a central bay the ma- 
terial flows to the machine tools in the various bays on either 
side, one of which is shown in fig. 116. 

The chief feature of the exhibit, which was recently in- 
spected by a party of engineering Press representatives, is 


Fig. 116.—A Portion of the new Reyrolle Factory. 


the manner in which the company has endeavoured to con- 
vince the public of the advantages of metal-clad appara- 
tus. The principle of metal-cladding originated in 1908, and 
was immediately adopted by Messrs. Reyrolle as their basic 
principle of switchgear design. Such gear was early appre- 
ciated, the typical example of modern British practice in the 
exhibition power station, which was illustrated in our May 
2nd issue, being a particularly happy choice. 

After luncheon, by the courtesy of the authorities con- 
cerned, the party inspected the switchgear now in course 
of erection in the King’s Road power station of the St. Pan- 


Fig. 117.—New Reyrolle Switchgear at St. Pancras. 


cras Borough Council. This board of 23 11,000-volt, 3-phase 
panels, a portion of which is illustrated in fig. 117, owing to 
the small space available, is arranged in two tiers. It is 
remote-controlled and electrically-operated with duplicate bus- 
bars, the individual oil circuit breakers having a breaking 
capacity of 450,000 kVA. There are six generator panels con- 
tro!'ing an aggregate capacity of 33.500 kVA, 10 outgoing 
feeder and four motor-converter panels with Merz-Price and 


overload protection. One bus-bar coupler and two bus-bar 
reactance panels with overload protection are also being in- 
stalled, and full indicating, synchronising, and metering equip- 
ment is fitted, and the general lay-out is one of neatness and 
accessibility. 


Fig. 118.—Reyrolle ““M"’-Type Armourclad Switch. 


A visit was a'so paid to the Charing Cross, West End, and 
City Electric Supply Co., Ltd., and the City of London Electric 
Lighting Co., Ltd., jointly owned important Cannon Street 
sub-station to see metal-clad switches in commission. That 
building sites are valuable in the Oity of London is reflected 
in the space allowed for the switchgear in this underground 
sub-station. In what is really a long corridor are installed 
twenty 11,000-volt, 3-phase direct-operated pane!s; 15 of 
them are the property of the Charing Cross Co., and include 
six Merz-Price feeder panels, two overload feeder panels, 


Fig. 120.—Reyrolle Flame- 


Fig. 119.—Reyrolle Flameproot 
proof Circuit Breaker. 


Gate End Switch. 


and four bus-bar coupling and reactance panels with overload 
protection. The remaining five belong to the City of London 
Co., and include three feeder panels with split-conductor and 
overload pilots, one feeder panel with overload protection, 
and a metering and bus-bar-coupling panel. This switchboard 
constitutes a most important interconnection between the 
generating stations cf the two companies, the total generator 
capacity connected being of the order of 99,000 kVA. That 
much money has been saved in building construction alone 
is quite evident, but the emall space occupied by such gear 
is a no less easily recognisable characteristic than are its 
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reliability, robustness, accessibility, ease of erection, and safety 
of both the operators and the whole system of which it 
forms a part. 

At Wembley a representative range of products is exhibited, 


Fig. 121.—Reyrolle Distribution Board. 


from power station, mining, and industrial gear to apparatus 
for domestic service, including such small items as switch- 
plugs and sockets for portable devices; the contacts are in deep 
recesses of insulating material, so that current can be broken 
on the plug, which, in fact, is a d.p. switch the are of which 
is quenched in a metal-clad enclosure. Arrangements have 
been made to demonstrate the action of the various items, 
the large switches being made to function in conjunction with 
a control beard at one end of the stand, above which is the 
familiar automatic diagram that indicates the operation of 
every panel in detail, the indicators being electrically operated 
by auxiliary switches on the panels. A model has also been 
constructed to demonstrate the diverter-relay principle with 
low fault settings applied to Merz-Price feeder protection, 
using a 2-core pilot cab'e. It has been designed to operate 
under various fault conditions, tandem tumbler switches being 
arranged to operate the fault indicators on 220 volts d.c. and 


Fig. 122._-Reyrolle Giant 
Insulator. 


supply the a.c. fault current at 415 volts. The Fawssett-Parry 
relays, when operating, also trip the indicator representing 
the main oi! switch, and the indicator is reset by a separate 
single tumbler switch. If necessary, an internal and an 
external fault may be put on simultaneously, demonstrating 


Fig. 123.—Reyrolle Oil-immersed 
Switch-fuse. 


ee 


that the section with the diverter relay already operated jg 
still sensitive under fault conditions. The model actually 
represents a 16-mile circuit, with a normal rating of 2% 
zmperes, and demonstrates a fault setting of 60 amperes to 
earth and between phases and complete stability up to 10,09 
wimperes straight-through current. 

The outstanding exhibit is a switch panel typical of that 
being used in most of the large power systems in this 
country for controlling the output of the generators. The 


Fig. 124.—Reyrolle Pole-line Sealing Bell. 


panel is the largest of its kind in the world and weighs a pprox- 
mately 23 tons; fig. 118 illustrates such an fe M ”’-type, 
6,500-V, 2,500-A swite ch on a railway truck ready for dispatch. 
No special masonry whatever is needed, and all conductors 
are totally enclosed in a metal sheath filled with an insu!ating 
compound. At the same time, all parts 
which may require inspection are made 
readily accessible by a draw-out feature, 
which is apparent in the other designs. 
Ea-h panel is built up in a compact 
three-phase unit, having a_ separate 
metallic enclosure fer the conductors. 
The main circuit breakers are immersed 
in oil and contained in cylindrica! steel 
tanks. The incoming and outgoing con- 
ductors are connected through isolating 
switches, and a complete system of inter- 
locking is arranged so that it is not pos- 
sible to gain access to any eonductor 
during any time that it may be “‘ alive.” 
There are a large number of these pane 
at Dalmarneck, Carville, Nechel's, 
North Tees, and a large oneal ‘of 
this type is now in course of erection at 
the Barking station. The nermal break- 
ing capacity of the switch shown is one 
and a half million EVA. The main tanks 
normally used have been replaced by 
glass enclosures which enable the cur- 
rent-carrying parts and the details of the 
switch to be examined. 

In order to elirsinate the need for 
buildings wherein to house contro! gear 
and thus to place small supply scliemes 
on an economical basis as ote ver- 
head charges, a new type of protecting 
and centrolling apparatus has been de- 
signed in the form of a switch fuse, as 
shown in fig. 123, which is design: 1 for 
all voltages, and consists primaril: of a 
fuse carried on porcelain supports fixed 
to the lid. The opening and closing of 
the 'id makes and breaks the cirenit at 
the fuse contacts. The w hole of the live gear is enclos: d in 
metal, so that the device is suitable for either indoor oF 
outdoor use. The operation of the lid is by means of a catch 
and operating pole. The earthing of the cables and trans- 
formers is conveniently and safely done by first isolating 
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and then replacing the fuse by an earthing fitting which joins 
the lid to the contact that plugs into the terminal requiring 
to be earthed. This arrangement gives a duplicate supply, as 
in the event of one cable failing, the system may be quickly 
and safely changed over to the other, and the supply under- 
taking has the advantage of being able to vary the load on 
the cable by changing over as required. 

An example of mining gear is represented in fig. 119, which 
shows a 3-phase, 60-amp., 660-volt flameproof gate-ead switch 
of robust construction. This type of circuit breaker, equipped 
and interlocked with a flameproof metalclad mining plug, was 
the first circuit breaker to gain a “‘ flameproof "’ certificate 
from the Sheffield University Mining Department. 

Fig. 120 illustrates a three-phase flameproof oil circuit 
breaker with hand-wheel control suitable for 200, 400, and 
600 amperes capacity at 660 and 3,300 volts. This switch is 
also suitable for heavy service in factories, shipyards, and 
other industrial situations. Metal-clad drawout switchgear for 
mining and industrial use is represented, while fig. 121 shows 
a 3-phase double-ircuit distribution board on c.1. pedestals, 
consisting of two 100-amp. switch-fuse units; a 200-amp. 
switch-fuse is mounted on the bottom left-hand side for con- 
trolling the incoming supply. 

Fig. 124 illustrates a 66,000-V oil-filled cable terminal sealing 
bell such as has been installed on the overhead transmission 
line recently set up between Dunston and Bedlington on the 
Newcastle-upon-Tyne Electric Supply Co.’s system for coup- 
ling single-core cables at road crossings and arranged for 
mounting on the terminal structure. A giant insulator is shown 
in fig. 122, which has been constructed for Colonial practice. 
It is of the 132,000-V condenser type with a corona shield, 
and is used as a bushing for an oil-immersed circuit breaker. 
The internal portion of the bushing is shown to the right, and 
the length of the device is about 10 ft. 


Contracts Open and Closed. 
Open. 


(Continued from page 1046.) 


Horsham.—June 30th. Electricity Department. 1,000 
yd. |.p. triple-concentric feeder cable, .5 x .25 x .5 sq. in. 
area; 1,100 yd. ditto, .25 x .15 x .25 sq. in. area; 1,400 yd. 
of 3-core pilot cable, .003 sq. in. area. (June 20th.) 


India.—August 12th. Chief Controller Indian Stores De- 
partment (Engineering Section), Simla. (1) Five passenger, 
three goods, and seven small service electric lifts for the 
Government House, New Delhi; and (2) six passenger, one 
goods, and four small service electric lifts for the Legislative 
Council! Building, New Delhi. Director-General of Stores, 
Belvedere, Lambeth, S.E. 

Detut.—August 24th. Manufacture, delivery, and erection 
and goods lifts in Government buildings. (See 
this issue.) 


Leyton.—July 18th, Urban District Council. _ Electrical 
wiring (‘‘ Henley ’’ system) at six schools. (See this issue.) 


_London.—H.M. Orrice or Works.—July 15th. Electric 
Wiring in steel conduit at Somerset House. (See this issue.) 

Hanwett.—July 26th. Electric lighting installation at the 
Central London District School. (See this issue.) 


Lowestoft.—July 14th. Mutford and Lothingland Board 
of Guardians. Installation of electric lighting at the Work- 
house and Infirmary. (See this issue.) 


New Zealand.—Dunepin.—August 15th. City Corporation. 
One synchronous condenser. 

Wettincton.—August 26th. Department of Public Works. 
One 30-ton electrica!ly-operated overhead travelling crane for 
Lyttelton.*. 


_Rumania.—Timisoara, TRANSYLVANIA.—July 31st. Town 
Electricity Works. Central switchboard.* 


South Africa.—Care Town.—July (th. Municipal Council. 
1,00) a.c. meters, house service type.* 

July 2nd. H.p. ironclad switchgear.* 

Union or Souta Arrica.—July 3lst. High Commissioner. 
Automatic telephone exchanges for Parktown, Mayfair, Hat- 
field, and Kloof.* (June 13th.) 


8th. Royal Medical Board 
(Kungliga Medicinalstyrelsen). Eighteen electric lifts for the 
= ngborg Lunatic Asylum.—Reuter’s Trade Service (Stock 
olm) 


_ Walthamstow. — July 2nd. 
Natural draught cooling tower. (June 13th.) 


York.—July ist. Electricity De 
kW turbo-alternator with condenser, 
electric crane. (June 13th.) 


Electricity Department. 


rtment. One 6,000- 
.P. switchgear, and an 


“Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S.W.1. 


Closed. 


Barnes.—Urban Council. Accepted:— 
Sub-station plant and switchgear (£5,000).—General Electric Co., Ltd. 


Belgium.—Keen international competition was experi- 
enced last week for the supply of eight lots of telephone cable 
to the Belgian Post and ‘lelegraph authorities in Brussels, 
offers being received from Belgian, Dutch, Danish, Ozecho- 
Slovakian, German, Austrian, and French concerns. The 
Compagnie Centrale d’Electricité et de Constructions, of 
Brussels, submitted the lowest tender for two of the lots, 
comprising 10 kilometres of cable. The Société Générale de 
Cables, of Lyons, was successful in the case of 20 kilometres 
of lead-covered, cotton-sheathed enamelled wire cable; the 
Duisburg Kabelwerk, of Duisburg, Germany, was the lowest 
as regarded two lots of 20 kilometres of lead-covered, paper- 
insulated cable; and the Nederlandsche Kabelfabriek, of 
Delft, as regarded two lots of 20 kilometres ditto and one 
lot of 40 kilometres of lead-covered, rubber-insulated cable. 

The Belgian State Railway authorities in Brussels last week 
opened tenders for the establishment of transformer sub- 
stations at Jemelle and Marloie. The lowest offer was that of 
the Société des Etablissements Industriels Lambert, of 
Woluwe-Saint-Lambert, who quoted 49,700 fr. for the first 
and 29,850 fr. for the second. Only two firms submitted 
tenders for 20 kilometres of bare cable, the lowest offer 
(172,600 fr.) being that of the Société des Usines & Cuivre et & 
Zine, of Liége. 

La Société des Ateliers de Constructions Electriques de 
Charleroi, has secured a contract from the Belgian Post and 
Telegraph authorities for the supply and laying of a quantity 
of telephone cable in the Antwerp district. The same depart- 
ment has placed a contract with the Société des Anciens 
Usines Montefiori, of Anderlecht, for 40 tons of bronze wire, 
and with the Société des Usines & Cuivre et & Zinc, 
of Liége, for 160 tons ditto. 

Only two tenders were received by the Belgian Ministry of 
the Colonies in Brussels for the establishment and working 
of a system of electricity distribution at Stanley Pool, in the 
Belgian Congo, the lower being fhat of the Société Coloniale 
d’Electricité, of Brussels. 

Twelve Belgian concerns competed for the recent contract 
for the equipment of 20 transformer boxes for the Limburg 
Provincial Government authorities at Hasselt. The lowest 
offer (163,500 fr.) was that of the Société Omnium de Con- 
structions Electriques et Appareillage, of Brussels. 


Glasgow.—Corporation. Accepted:— 


Digger, brick, and mason work for Dalmarnock power station extension.— 
John Train & Co. (£80,993). 


Government Contracts.—The following Government con- 
tracts were placed during May, 1924 :— 
ApmiraLty Contract Purcuase DerarTMENT. 

Batteries.—Chloride Electrical Storage Co., Ltd.; D.P. Battery Co., Ltd.; 
Hart Accumulator Co., Ltd.; Tudor Accumulator Co., Ltd. 

W.t. condensers.—The Telegraph Condenser Co., Ltd. 

Electric lamps.—General Electric Co., Ltd.; Metropolitan-Vickers 
Electrical Co., Ltd.; Siemens Bros. & Co., Ltd.; Edison Swan 
Electric Co., Ltd.; British Thomson-Houston Co., Ltd. 

Electrodes.—Alloy Welding Processes, Ltd. 

Turbo fans.—Yarrow & Co., Ltd. 

Motor alternators and spares.—Crompton & Co., Ltd. 

Telephone leads.—Ward & Goldstone, Ltd. 

Ar Murnistry. 

Motor generators.—Crompton & Co., Ltd. 

W.t. valves.—General Electric Co., Ltd. 

Battery booster (Spittlegate).—Chloride Electrical Storage Co., Ltd. 

Post Orrice. 

3atteries.—Cardiff Head Post Office: D.P. Battery Co., Ltd. 

Manufacture, supply, drawing-in and jointing cable.—Barbados, B.W.I.: 
Siemens Bros. & Co., Ltd. Piymouth-Polmarkyn : Pirelli-General 
Cable Co., Ltd. 

Power plant.—Gloucester telephone repeater station; Newport (Mon.) tele 
phone repeater station: Newton bros. (Derby), Ltd. Sub-contractors : 
D.P. Battery Co., Ltd., for batteries; Ruston & Hornsby, Ltd., for 
engines. 

Telephone exchange equipment.—West Hartlepool; Hartlepool: Siemens 
ros. & Co., Ltd. Sub-contractore: Hart Accumulator Co., Ltd., for 
gatteries; English Electric Co., Ltd., for charging machines; Cromp- 
ton & Co., Ltd., for ringing machines. Preston (Brighton); Ports- 
lade (Brighton): Siemens Bros. & Co., Ltd. Sub-contractors: Hart 
Accumulator Co., Ltd., for batteries; English Electric Co., Ltd., for 
charging machines. Rottingdean (Brighton); Cheadle Royal Asylum 
(Cheshire): Siemens Bros, & Co., Ltd. McFarlane, Lang & Co., 
Ltd. (Glasgow); Fassett & Johnson, Ltd. (E.C.); Lloyd's Packing Ware- 
houses, Ltd. (Manchester); Cardiff Royal Infirmary; Relay Automatic 
Telephone Co., Ltd. Sloane: Western Electric Co., Ltd. Brighouse : 
General Electric Co., Ltd. Subcontractors: D.P. Battery “Co., Ltd., 
for batteries; Crompton & Co., Ltd., for charging machine. Hove : 
Siemens Bros. & Co., Ltd. 

Telephone repeater station (temporary) equipment.—Leeds;: Western 
Electric Co., Ltd. 

Wireless station, transformers.—Rugby : Brush Electrical Engineering Co., 
Ltd. 

Fire alarm apparatus.—A. C. 
Ltd. 

Protective apparatus.—International Electric Co., Ltd.; Phoenix Tele 
phone and Electric Works, Ltd. i 

pparatus.—British Insulated & Helsby Cables, Ltd.; British 
M. Manufacturing Co., Ltd.; General Electric Co., Ltd., 
International Electric Co., Ltd.; Phoenix Telephone and Electric 
Works, Ltd.; Siemens Bros. & Co., Ltd.; Sterling Telephone and 
Electric Co., Ltd.; Western Electric Co., Ltd 

Wireless apparatus.—Dubilier Condenser Co., Ltd. 

Cable.—British Insulated & Helsby Cables, Ltd.; Connollys 
Ltd.; Enficld Cable Works, Ltd.; General Electric Co., Ltd.; 
Hackbridge Cable Co., Ltd.; W. T. Henley’s Telegraph Works Co., 
Ltd.; Johnson & Phillips, Ltd.; Pirelli-General Cable Works, Ltd. ; 
Siemens Bros. & Co., Ltd.; Union Cable Co., Ltd.; Western Electric 


Brown; Walters Electrical Manufacturing 


Co., Ltd. 

Stationary secondary celle—Chloride Electrical Storage Co., 
Pritchett & Gold and E. P. S. Co., Ltd. 

Loading coils.—Western Electric Co., Ltd. 

Indicator lamps.—A. C. Cossor, Ltd. 

Bronze wire.—T. Bolton & Sons, Ltd.; R. Johnson & Nephew, Ltd.; 
F. Smith & Co. 

Enamelled wire.—International Electric Co., Ltd. 
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Crown AGENTS FOR THE COLONIES. 
Cable, &c.—Callender’s Cable & Construction Co., Ltd. 
Generator, &c.—Solus Electric Co., Ltd. : 
Telephone apparatus.—British L. M. Ericsson Manufacturing Co., Ltd. 
Telephone materials.—Western Electric Co., Ltd. 
Wireless apparatus.—Wireless station: Marconi’s Wireless Telegraph 
Co., Ltd. 
H.M. Orrices or Works. 
Engineering services.—Post Office stores—motors : 
(Clerkenwell), Ltd. 
Hereford.—Town Council. Accepted:— 
Refuse destructor (£9,325).—Heenan & Froude, Ltd. 
Irish Free State.—Dvus_in.—Commissioners of Public Works. 
Accepted :— 
Electrical works and supplies for the district of Dublin-—Handley and 
Robinson, Dublin. 
London.—Srepney.—Electricity Supply Committee. 
® tons of pitch (£161).—Grindley & Co. (Accepted.) 
Meters and time switches for 12 months. Recommended :— 
Meters (2} to 25 amps. capacity) (£3,078).—Reason Mig. Co., Ltd. 50 and 
100 emps. (£86).—Chamberlain & Hookham, Ltd. 
Time switches (£600).—Venner Time Switches, Ltd. 
Conduits and troughs and covers (£3,014).—Sutton & Co. (Overseal), Ltd. 
(Recommended.) 


Coal-handling p!ant and ash-handling plant :— 
Coal-handling Plant. £ 


G. Hopkins & Sons 


W. J. Jenkins & Co., Ltd. (Recommended.) 9,753 
R. Dempster & Sons, Ltd. ... os a 11,395 
Strachan & Henshaw, Ltd. ... . 11,610 
Hepburn Conveyor Co., Ltd. 11,718 
Mitchell Conveyor & Transporter Ltd... 12,205 
Goodall, Clayton & Co., Ltd. “i 2,300 
Babcock & Wilcox, Ltd. as 12,640 
Gibbons Bros., Ltd. ... on 12,850 
Ash-handling Plant. £ 

WwW. Jd. Jenkins & GCo., Ltd. (Recommended.) inte 3,680 
Mitchell Conveyor & Transporter Co., Ltd. ... one ove 3,760 
G. Robson & Co, aon on 3,858 
Gibbons Bros., Ltd. ... wes 3,920 
R. Dempster & Sons, Ltd. ... 4,585 
New Conveyor Co., Ltd. ... 5,200 
E. Bennis & Co., Ltd. 5,337 
Hepburn Conveyor Co., Ltd. es 5,998 
Underfeed Stoker Co., Ltd. «... ove ans ese 6,013 

Alternative yee oop 5,540 
Ride & Bell, Ltd. ... 6,234 
Babcock & Wilcox, Ltd. 


Stothert & Pitt, Ltd. 
Wiring Albert Family Dwellings and Howard Buildings: — 


L. G. Tate & nded.) ... 
J. C. Christie on ees 976 
Electrical Installations, Ltd. ave one one 1,128 
Ward Bros. ine bes 1,07 


Portsmouth. —Connaorion. nile our last issue we stated 
that the Hackbridge Electric Construction Co., Ltd., had re- 
ceived an order for, among other apparatus, four high- pon 
Scott transformers, and Messrs. Johnson & Phillips, Ltd., 
order for four low-voltage Scott transformers. The first- Saad 
company informs us that its order was for four Scott trans- 
formers with low-voltage secondaries, while Messrs. Johnson 
and Phillips are supplying four with high- voltage secondaries. 
The prices given in our last issue were correct. 


Stirling.—Education Committee. Accepted:— 
Installation of electric light at Greenhill School.—Robert Blyth & Co. 


Forthcoming Events. 


World Power Conference.—At the British Empire Exhibition 
july 12th. (See “ Notes."’) 

Tramways and Light Railways Association.—Thursday, July 3rd, and Fri- 
day, July 4th. At the North British Station Hotel, Edinburgh. Annual 
Congress. 

Institution of Civil Engineers. —Thursday, July 3rd. At the Institution, 
Great George Street, S.W.1. At 5 p.m. Joint_ meeting with other 
Institutions to discuss the work of the Special Committee on Tabula- 
ting the Results of Heat-Engine and Boiler Trials. 

Institution of Mechanical Engineers.—Saturday, July 5th. 
tion of Mechanical Engineers, Storey’s Gate, S.W. At 11.30 a.m. Joint 
meeting with the Institution of Civit Engineers. ‘‘ Draft Standard 
Test Code for Hydraulic Power Plants,” drawn up by a joint Committee 
of both Institutions. 


June 3th to 


At the Institu- 


Notes. 


Social Events.x—On June 14th the —_ ovés of the Paisley 
Corporation Electricity Department and their friends held 
their annual “‘ outing.’’ From Gourock the party proceeded 
through the Kyles of Bute to Brodick, Lamlash, and Whiting 
Bay. Dinner and tea were served aboard the steamer, and 
the weather conditions were good. Mr. W. Blair Smith (the 
electrical engineer) and Mrs. Smith were in the party. 

The Siemens Sports Club held its annual sports on Saturday 
last on its ground at Park Lane, Charlton. A long programme 
was carried through pe sd successfully under ideal conditions. 
The sports ground, which is naturally picturesque, was made 
festive by the addition of several marquees and the display of 
bunting. ‘Over 10,000 people were present during the afternoon. 
The prizes were distributed by the Rt. Hon. Sir William Bull, 


Bart., M.P., one of the vice-presidents, and other vice. -pre- 
sidents present were Sir Walter R. Lawrence, Bart., G.C LE, 
G.C.V.O., C.B., and Mr. W. O. Smith. Callender's Cable 
Works Band greatly added to the success of the gathering, 


The Austin System of Electrically-driven Ships’ Auxijj. 


aries.—Messrs. Gilbert Austin, Ltd., electrical and mechapj. 
cal engineers, Cathcart, Glasgow, have developed a series 
system gor operating ships’ auxiliaries, which has tie follow. 
ing important characteristics :— 

(1) The motors cannot be overloaded. 

(2) Fuses are completely abolished, and contro! gear js 


greatly simplified. 
(3) The use of control resistance is reduced to a minimum, 
(4) There are no fine-wire windings in the motors, so that 

they are extremely robust. 
(5) The power wiring for a ship is greatly simplilied. 


The patentees are not willing to divulge technici! details 
at the present time, but the fact that the system |iis beep 
developed to a commercial stage was clearly shown at 
demonstration held recently in the makers’ works. At the 


demonstration a 50-kW generator was used to supply two 


Austin ship winches, and loads up to 12 tons were handled jn 
the most convincing manner. For example, it was shown 
that when the load was being lowered at full speed, the 
controller could be thrown over and the load stopped and 
reversed without the slightest sign of sparking on the motor 
commutators, and also without overloading the generator ip 
any way. The regenerative action of the system ‘as also 


demonstrated. The application cf the Austin system to steer- 
ing gear was shown by manceuvring a quadrant bh» ving a 
maximum leverage of 20 foot-tons. 

Smaller motors were used for driving reciprocatin: water 
pumps and centrifugal fans. In the former case, thie chief 
feature of the system revealed was the fact that even when 
the pump was suddenly throttled while working on full 
load, the motor was not overloaded in any way. In the case 
of the centrifugal fan, it was demonstrated that perfect 
speed control could be easily obtained. The demonstrations 
have aroused great interest in shipping circles, and it is quite 
obvious that the new system is likely to prove a very serious 
rival to steam auxiliaries. 


Research in India.—The Indian Universities Con/{erence 
has recommended to the Government the appointment of a 
Central Advisory Board for scientific research. 


The Loughborough Electricity Works.—With reference 
to our June 13th description of the plant extensions at the 
ig go generating station, it was explained that Mr 

H. Wordingham, C.B.E., reported on the undertaking in 
1928 2,.and it should be clearly understcod that the extensions 
which were subsequently made were planned and carried out 
by him as a result of his investigations. 


Kelvin Centenary Celebrations.—To commemorate the 
centenary of the birth of Kelvin several interesting functions 
have been arranged by the Kelvin Centenary Commitice for 
July 10th and 11th. Particulars of these have already been 
published in our issues of May 16th and 30th, but a further 
notice may be found useful by our readers. 

At 4.30 on the afternoon of the 10th, at the Institu‘ion of 
Civil Engineers, Great George Street, Westminster, the Kelvin 
Medal will be presented to Dr. Elihu Thomson (U.S.A.), Sir 
Charles Morgan, President of the Institution, being in the 
chair. This will be followed immediately by the reception of 
written addresses from the scientific societies of the [ritish 
Dominions and foreign countries. The Kelvin Oration will 
then be delivered (about five o’clock), by Sir J. J. Tho:nson. 
Sir Richard Glazebrook will preside at the reception of ad- 
dresses and the Kelvin Oration. 

In the same building there will be an exhibition of Kelvin 
experimental apparatus which has been collected by the com- 
mittee specially for this commemoration. These exhibits will 
be on view from July 8th. 

An important feature of the celebrations will be a banquet 
to take place on the evening of Friday, July 1th, at th» Con- 
naught Rooms, Great Queen Street, London. The Rt. Hon. 
Ear! Balfour, K.G., O.M., F.R.S., will preside. Many ‘istin- 
guished scientists and engineers, among them delegates ‘rom 
the Societies of Great Britain and the Dominions, as «ll as 
the continent of Europe and the United States, have a’ ready 
indicated their intention to be present. Tickets for the din- 
ner, the price of which is £2 2s. inclusive of wines and « gars, 
will be issued in order of priority of application, the s «ting 
accommodation being limited. Those who wish to atten the 
banquet should send in their application for tickets, with their 
names and addresses, and the names of their proposed 
guests (clearly indicating titles and decorations, if an‘), to 
Mr. D. N. Dunlop, Hon. Secretary of the Kelvin Cen: nary 
Committee, 61 and 62, Lincoln’s Inn Fields, London, \\.C.2. 
to whom crossed cheques for the amount of the tickets sould 
be made payable. 


The World Power Conference.—On Monday nes: the 
World Power Conference will be opened at the British E:mpire 
Exhibition, and will continue in session until July 12th. Par- 
ticulars were given in our issue of May 16th, p. 789. The 
organising director is Mr. D. N. Dunlop, and full information 
can be obtained from the secretary, World Power Conference, 
36, Kingsway, London, W.C.2. 
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At 3.30 p.m. on Monday an official reception will be held, 
under the presidency of Lord Derby, and at 7.30 p.m. the 
official banquet will take place at the Queen’s Hall, Langham 

re, London. 

“> lay, from 10.15 a.m. to 12.45 p.m., and from 2.30 
to 5 p.m., the subject of Power Resources will be dis- 
cussed, and at the same hours on the following day the 
“Beonom: Aspect of Power Resources”’ will be under dis- 
cussion, tie whole Conference sitting in one hall. ; 

Afterwards the members will divide into three sections, 
sitting sioultaneously in different halls, the subjects dealt 


with being as follows :— 

Thursday, July 8rd: Economic Aspect of Power Resources; 
Steam Generation; Preparation of Fuels; Water-power Pro- 
duction. 


Friday. July 4th: Water-power Production; Steam Utilisa- 


tion; Preparation of Fuels; Illumination; Power from other 
Sources, nd Mechanical Transmission of Power. 

On Saturday and Sunday no meetings will be held. 

Monda\, July 7th: Power Transmission and Distribution; 
Internal Combustion Engines; Gas and Fuel Section. 


Tuesday, July 8th: Power Transmission and Distribution; 
Gas and J ‘uel Section; Power in Industry and Domestic Use; 
Power for Road and Air Transport; Research. 

Wednesday, July 9th: Power in Industry and Domestic 
Use: Power in Electrochemistry and Electrometallurgy; In- 
dustrial \Velfare; Power for Rail Transport; Publicity. 

Thursday, July 10th: Power for Rail Transport; Power for 
Water ‘Transport; Education, Technical, and Commercial; 
Standardisation. (On this day the Kelvin Centenary Cele- 
brations Will commence, at 4.30 p.m.) 

Friday, July llth: Permanent Organisation and General 
Meeting; British Empire Resources. 

This is the last day of the Conference Sessions. 

The special programme of the Institution of Electrical 
Engineers for oversea electrical engineers commences on 
Thursday, July. 10th, with a reception at the Institution Build- 
ing at 12.30 p.m., and an address of welcome by the president, 
Dr. Alexander Russell, F.R.S., followed by luncheon at the 
Hotel Cecil at 1.15. As mentioned above, the Kelvin celebra- 
tions, which are detailed elsewhere, commence at 4.30 p.m. 

On Friday, July llth, at 10 a.m., there will be a visit 
by motor coach to the British Empire Exhibition, and at 
7 pm. the Kelvin Centenary Banquet will be held, Lord 
Balfour, O.M., in the chair. 


Current Loading of Cables.—The British Electrical and 
Allied Industries Research Asscciation has published a book- 
let (Ref. F/T 14; price 1s. 6d.) giving in a concise form 
tubles showing the permissible current loading of British 
standard impregnated paper-insulated electric cables (B.s.s. 
No. 7—1922), with explanatory notes. This 19-page booklet 
should prove very useful, the data given therein having been 
abstracted from the B.E.A.I.R.A. report F/T 12. 

The Industrial Welfare Society.—The fifth annual lecture 
conference of the Society is to be held at Balliol Cotiege, 
Oxford, from September 12th to 17th. Among those whose 
names appear in the list of speakers are Mr. A. P. M. Fleming, 
M.LE.E., Sir James Cantlie, K.B.E., Mr. John Lee, C.B.E., 
M.A., and Miss A. Maude Royden. 


Appointments Vacant.—Plumber-jointer for the Paisley 
Corporation Electricity Department. Technical and commer- 
cial assistant, mains assistant, and junior mains assistant for 
the Ayrshire Electricity Board. Wireless engineer and assist- 
ant electrical engineer (£460+) for the Government of Hong 
Kong eee and telegraphs). (See our advertisement 
pages to-day.) 


Institution Notes. 


Institution of Electrical Engineers.—Visir or OvERsEA 
Evecti:icaL ENGINEERS.—Members of the Institution who wish 
to be present at the luncheon to be given to the oversea dele- 
gates at the Hotel Cecil on Thursday, July 10th, are reminded 
that they should make early application for tickets, as the lists 
will be closed within the next few days. 

Institution of Public Lighting Engineers and Superinten- 
dents.—The first annual meeting of the Institution is to 
be he’. in Glasgow on September 16th and 17th. On the 
lfth the members and delegates will be officially received by 
the City Corporation and entertained to luncheon in the City 
Chamicrs. On the same day the President (Mr. Langlands, 
J.P.) will deliver his presidential address. Papers on im- 
portant subjects will be read by the following :—Mr. T. Haydn 
Harris-n, M.I.E.E., subject to be announced later; Mr. E. J. 
Stewart, M.A., B.Sc., ‘‘ Street Lighting and Visibility ’’; and 
Mr. B. Mitchell, M.ILE.E., “Electric Mains for Street 
Lightis.”” On September 18th it is hoped to arrange a visit 
to Edi burgh. 

The Institute of Cost and Works Accountants.—The fifth 
‘nnus dinner of this Institute is to take place on Thursday, 
July 2th, at 7 for 7.30 p-m., Viscount Leverhulme presiding. 
The ¢ sting conference will be held on the following day. 
At the morning session the subject will be “‘ Administration 
ind S-\ling Costs, their Nature and Distribution.” At the 
after: n session ‘* The Function of Costing in Industrial Rela- 
tons ' will be discussed. The British Empire Exhibition will 
%e visited on Saturday, July 26th. 


Our Personal Column. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the EvgorricaL Review posted as to their 
movements. 


Mr. T. W. Etuis, consulting engineer, has removed to 70, 
Victoria Street, London, S.W.1. 

Mr. P. R. Buake, formerly manager of the Gravesend and 
Northfleet Electric Tramways, Ltd., has been appointed man- 
ager of the omnibus section of the Scottish General Transport 
Co., Ltd. 

Mr. RoGer T. Smiru, having retired from the position. of 
electrical engineer to the Great Western Railway, has joined 
the firm of Messrs. J. S. & W. E. Highfield, consulting engi- 
neers. Mr. J. 8. Highfield was joined by his brother, Mr. 
W. E. Highfield, in 1920. The partners now are Mr. J. S. 
Highfield, Mr. W. E. Highfield, and Mr. Roger T. Smith. 
The firm will, in future, be known as Highfield & Roger 
Smith, consulting engineers, 36, Victoria Street, S.W.1. 

The Financial Times states that Mr. T. S. Nerr.ero.p, 
general manager of the Hume Pipe Co. of Australia and New 
Zealand, has arrived in London in connection with the de- 
velopment of the Hume patents for concrete pipes. 

It is reported in the daily Press that among the 25 Canadian 
delegates who sailed from Quebec on June 19th to attend the 
World Power Conference was Sir Apam Beck, chairman of the 
Ontario Hydro-Electric Power Commission. 

Mr. A. Henperson, M.I.E.E., has resigned his position as 
joint managing director of Messrs. J. A. Kinnaird & Co., Ltd., 
Glasgow, to take up an appointment as superintendent elec- 
trical engineer to the Canadian Pacific Steamships, Ltd., 
at its head office in London. Mr. Henderson has been con- 
nected with marine electrical work for many years. He is a 
member of the I.E.E. Ships’ Electrical Equipment Com- 
mittee. Before joining Messrs. Kinnaird in 1919 he was with 
Messrs. John Brown & Co., Ltd., Clydebank, and Scotts’ Ship- 
building & Engineering Co., Ltd., Greenock. We understand 
that developments in the electrical equipment of the ships of 
the Canadian Pacific Co. may be looked for. 

Last Friday evening Mr. L. C. F. Bettamy, the tramway 
manager at St. Helens, was presented with a case of cutlery 
on his retirement prior to sailing for Hong Kong. 

Stirling Town Council has increased the salary of Mr. 
Wiuuiam R. Murray, burgh electrical engineer, by £25 to 
£425 per annum. 

Consequent on the promotion of Mr. F. H. Wynne to be 
Deputy-Chief inspector of Mines, Mr. J. R. Feiton, O.B.E., 
has been appointed Divisional Inspector of Mines for the York 
and North Midland Division. 

At the Convention of the District Engineer Representatives 
attached to the Feed Water Specialists Company, held in 
Liverpool from June 10th to 13th, the annual dinner took the 
form of a send-off to the manager, Mr. H. W. Bannister, who 
is going to the United States to gather data on steam raising 
economies. 

Mr. H. J. Kennepy was recently presented by the staff of 
the Electrical Development Association at Wembley with a 
case of pipes and accessories upon his retirement from the 
position of assistant manager of the E.D.A. Exhibition 
Section. 

In our issue of June 13th we stated that the salary of 
Mr. F. H. Epwarps, the engineer and manager of the Dart- 
ford Urban District Council's electricity works, was to be 
increased from £600 to £750 by annual increments of £50. 
Mr. Edwards informs us that this is incorrect, the increase 
to £750 is being made forthwith. 

Mr. Frank H. Guiover, who has been appointed general 
manager of the St. Helens tramways, has been presented 
with a suit case by the Corporation tramway employés at 
Reading. 

Llandrindod Wells Urban Council is recommended to in- 

crease the salary of the resident electrical engineer, Mr. C. C. 
Wipe, by two annual increments of £50, to £400 per 
annum. 
Mr. Criaupve M. Topuis, who has for the past 14 vears beer. 
chief engineer to Messrs. Stothert & Pitt, Ltd., Bath, hae 
resigned his position and taken a partnership in the Bedfor+ 
Engineering Co., Bedford, in which Major E. G. Fiegehen is 
the remaining partner. 


Obituary,—Dr. R. Watmsiey.—The death of. 
Dr. Robert Mullineux Walmsley, which was recorded in our 
last issue, as the result of a street accident, has removed 
from active service in our midst one who has for very many 
years occupied a position of great prominence in electrical, 
optical, and other technical educational affairs. To hosts of 
electrical men he has become personally known through his 
supervision of their instruction and training at the North 
ampton Polytechnic Institute in Clerkenwell, of which he 
was appointed principal from the beginning in 1895, a post 
which he held right up to the day of his death. Dr. Walmsley 
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was born and educated in Liverpool. He took his degree B.Sc. 
London in 1882, and his D.Sc. London (Electricity and Mag- 
netism) in “~ He was for a time a master at the Royal 
Naval School, New Cross, and an assistant to the late Pro- 
fessors Ayrton “end Perry at the Horological Institute, 
Clerkenwell. He worked under Prof. Ayrton, and, later, Pro- 
fessor Silvanus P. Thompson, as Senior Demonstrator in Elec- 
trical Engineering and Applied Physics at the Finsbury Tech- 
nical College, from its opening in 1883, until he was appointed 
principal of the new Technical College at Karachi in 1886. 
During his stay in India he advised the Government of Bom- 
bay on matters connected with the development of technical 
education in that Presidency. Upon his return to England 
he was appointed Senior Mathematical Lecturer and Demon- 
strator at the City and Guilds College in London, and later 
he became Professor of Electrical Engineering and Applied 
Physics at the Heriot-Watt College, Edinburgh. He left there 
in 1895 to come to Clerkenwell as stated. In addition to his 


Tae Late Dr. R. WaALMsLey. 


work at the Northampton Polytechnic Institute, where many 
thousands of students came under his care and where the 
annual prize distribution and conversazione nights brought 
together very large audiences to hear speeches from some 
of the most eminent men of the time, including, as we well 
remember, Lord Kelvin (Lady Kelvin accompanying him to 
distribute the prizes), Lord Herschell, and others of great 
distinction, Dr. Walmsley was keenly interested in all mat- 
ters concerning technical ediication. He served on numier- 
ous committees in this connection. The development of 
technical optics in England was a subject in which he took 
a very keen interest. His contentions in this regard were 
fully justified during the European war, and it was a matter 
of satisfaction to him and those associated with him that the 
Northampton Institute was able to turn its Optical Depart- 
ment to good account in the training of girls as lens grinders. 
He was also one of the first to realise the vital necessity of 
giving disabled soldiers a chance to make a fresh start in life 
when their former means of occupation was no longer possible. 
He trained at the Institute many men who had lest an arm 
or leg, so that they were able to follow such a calling as 
that of sub-station attendant. No reference to the deceased 
gentleman's career can be complete without mention of his 
books, especially ‘‘ Electricity in the Service of Man,” a very 
popular work which, since it was first brought out, has passed 
through many editions (a new and very large edition having 
only recently appeared). Dr. Walmsley was a Fellow of the 
Royal Society of Edinburgh and a member of the Institution 
of Electrical Engineers. 

An inquest was held on Wednesday last week. and the 
medical evidence showed that death was due to fracture of 
the skull. It appeared that Dr. Walmsley became confused 
by the traffic, but the evidence showed that he was in a 
perfect state of health prior to the accident and never ccm- 
plained of faintness or giddiness. The motor was proceed- 
Ing at from eight to nine miles per hour and stopped dead 
after striking him ; the body was not run over. The verdict 
returned was “ Accidental Death.” The funeral took place 
on Thursday, June 19th, a service being held at St. Luke’s 
Church, West Holloway, followed by the Committal Service 
at Golder’s Green Crematorium. 


Mr. T. COMMERFORD MarTIN.—We regret to record the death 
of Mr. T. Commerford Martin, which occurred at Pittsfield, 
Mass., on May 18th at the age of 67 years. The Plectricg) 
World for May 24th contains a full account of his carver. My 
Martin had been in poor health for several years, but his 
‘death followed an attack of pneumonia. He was born jp 
London, but went to America as a very young inan, and 
from 1877 to 1879 was associated with Thomas A. Edison jp 
laboratory work and pioneer electrical development. In 183 
he became editor of the Electrical World, a position which hg 
filled for seven years, when he resigned and took the e:litors};; 
of the Electrical Engineer. In 1899, when the /lectrieg) 
World had passed under the control of the McGraw Publish 
ing Co., which also purchased the Electrical Engineer and 
consolidated the two papers, he again became editur of the 
former, being associated in that rapacity with the late 
W. D. Weaver. He retained this post until 1909. News of 
his death was received just as the finishing touches were being 
put to the arrangements of the Atlantic City Convention cf ty, 
National Electric Light Association, for which he wa- Exeey. 
tive Secretary from 1910 to 1919. His death imparted « note oj 
sorrow to the proceedings, and the president of the Associa 
tion sent a telegram of condolence to his widow. Mr. Martin 
was a writer of the highest class in technical literature, and 
our contemporary mentions his ability as a public speaker 
he being known on the lecture platform in Englend and 
France as well as in the States. He was prominently con 
nected with many electrical and other engineering societies 
clubs, and so forth, and was a past president of the American 
Institute of Electrical Engineers. At the time of his death } 
was secretary of the New York Electrical Society. During 
the war and subsequently he lent valuable aid to many move 
ments for the public benefit in America, France, and Italy 


New Companies Registered. 


Central Radio Stores, Ltd. (198,587).—Private co: ipany. 
Registered June 12th. Capital, £1,000 in £1 shares. To carry on business 


is indicated by the title. The first directors are :—H. C. W. Fost ‘Ho rnby 
Castle, Hornby, Lanes., gent.; J. Cookson, 66, Albert Road, kpool 
wireless engineer. Remuneration as fixed by the company. Soli oe 
Warren, 61, Albion Street, Leeds. Registered office: Ib, Bolt Street 


South Shore, Blackpool. 

Watford Radio Supplies, Ltd. (198,632).—Private com- 
pny. Registered June 13th. Capital, £500 in £1 shares. To car on th 
business of electricians, mechanical engineers, and manufacturers ar orkers 
of and dealers in electricity, motive power and light, and wi t 
graphy and telephony; manufacturers of and dealers in automob 


cars and cycles, garage proprietors, &c. The subscribers (each i OM 
share) are :—G. . Bateman, 1, Gonville Avenue, Croxley Green, Waifor 


engineer; D. C. Poole, 297, New Road, Croxley Green, Watford Kineer 
G. H. Bateman signs documents as director. Seeretary: G. H t mar 
Sclicitors: Penman & Brown, 31, High Street, Watford. 

London and Provincial Deep Level Railway Co., Ltd. 
(198,675).—Private company. Registered June 17th. Capital, £200 in £ 


shares. To carry on business as indicated by the title. The subser a 
with one share) are :—Edgar Joseph W. Richards, 115, Worple R Wim- 
bledon, S.W.20, consulting engineer; H. Hoyne-Fox, Hill's Hot Princes 
Square, W.2, and 4, Palmeira Avenue Mansions, Hove, eng r and 
architect. The first directors are :—Edgar Joseph W. Richards, Ed Joh 


W. Richards, T. H. Oswald, and H. Hoyne- Fos (life directors). K+ gisiered 
office: 10, Long Acre, W.C.2. 

Wood & Co. (Ipswich), Ltd. (198,653).—Private company. 
Registered June 18th. Capital, £2,500 (! 2,350 ordinary shares of £1 each 
and 3,000 founders’ shares of ls. each. To acquire the business carried 
on at Ipswich as ‘* Wood & Co., and to carry on the business of ctrica! 
engineers and contractors, suppliers of electricity, carriers of pass id 
goods. manufacturers of, and dealers in electrical and other app 
The first directors are:—H. M. Brown, 34, Green Lanes, Finst 
N.; T. P. Wood, 212, Felixstowe Road, Ipswich, electrical 
Ww. Jj M. Oliphant, New Estate, Shotlevy Gate, Suffolk, electrical 
The two first-named are joint managing directors. Secretarv: H. } 
Solicitor : H. Chandler, 17, Fleet Street, E.C. Registered office: 2, > 
Street, Ipswich 


Britain’s Best Crystal, Ltd. (198,666).—Private company. 
Registered June 17th. Capital, £100 in t. shares. To carry on tl isiness 


of electricians, manufacturers of electrical apparatus, & The 
directors are:—J. M. Ortega, Regent House ngsway, 
Charleston & Co., Ltd.); Mrs. F. M. Ortega, * Dagworth,” Fé Lam 


Shepperton (director, Charleston & Co., Lid) ” Registered office Regent 
House, Kingsway, W.C. 


Regent Radiophone Co., Ltd. com 


pany. Registered June 16th. Capital, £1,000 in £1 shares. To 


business of manufacturers of, agents for, and dealers in instrumen ppara 
tus, accessories, and materials of all kinds for use connes 
rr adio or wireless telegraphy ‘and telephony now carried 


awley and G. R. Hodgkison at 59, Hounds Gate, Nottingh 
R idiophone Co.” The permanent directors ar 
* The Cottaye,”’ Bulcote, Notts.; G. T. Crawley, 6, Gilead Street, we 


Notts.; G. R. Hodgkison, 8, Austen Avenue, Nottingham. Qualifi _ 
ordinary shares. Remuneration as fixed by the company. Solicit: H. 7 
Masser, 4, St. Peter’s Church Walk, Nottingham. Registered office . 4 > 


Peter's Church Walk, Nottingham 
Wantage Electric Supply Co., Ltd. (198,584).—|rivate 
company. Registered June J2th. Capital, £6,000 in 600 6 per cent mu 
tive preference shares of £5 each and 3,000 ordinary shares of £1 ¢ 
carry on the business of an electric lighting and power company i 


branches. The subscribers (each with one share) are:—J. H. Fb wares 
“* Woodside,” Cronham, Glos., electrical engineer; L. Parkinson, “ Park 
View,” Ebley, Glos., incorporated secretary J. H. Edwards is *>¢ firs 


managing director. Solicitor: C. E. Edwards, 16, St. Andrew's (rose 
Cardiff. Registered office: Electricity Offices, Cainscross, Stroud, © 0 


A. C. Hamilton, Ltd. (198,586). Private company. Re 
gistered June 12th. Capital, 2500 im £1 shares (253 10 per ce nor 
cumulative preference and 247 ordinary). To adopt an agreement w 
Withers, and to carry on the business of electrical and general 
and contractors, suppliers of electricity, manufacturers of electric, 
wireless, and other apparatus, &c. The permanent directors are ‘s 
Withers, 4, Tennis Road, Hove, factor (managing director); E. C. ‘olma® 
8&9, Avenue de Corlenbergh, Brussels Qual ification of permanent « ectors 
100 shares. Solicitor: C. S. Jupp, 3, Gray's Inn Place, Gray's Inv. WO 
Registered office: 12, Archer Street, Piccadilly Circus, W 
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Albany Accumulators, Ltd. (198,683).—Private company. 
Registered june 18th. Capital, £1,000 in £1 chares. To carry on the 
= ss « nufacturers and merchants of and agents for wireless appara- 
ay 1) kinds; motor and electrical accessory manufacturers, &c. The 
ae ane ire :—V. V. Pass, 10, Hillfield Road, West Hampstead, N.W.6, 
7 peer" t ctor; N. J. Hay, 6, Causton Road, Highgate, N.6, accumulator 
specialist lification, 1 share. Registered office: 20, Albany Street, 


Official Returns of Electrical 
Companies. 


National Signs, Ltd.—Satisfaction to the extent of £275 on 
te » 24, of mortgage dated August 29th, 1923, securing £600. 
Power Progress, Ltd.—J. T. Matthews, of St. Michael’s 


Chambers, [ligh Street, Southampton, was appointed receiver and manager 


m May 1924, under powers contained in debentures dated March 
121 

Newcastle and District Electric Lighting Co., Ltd. 
ms He turn dated March 28th, 1924. Capital, £300,000 in £10 shares. 
All. share ken up. £297,500 paid. £2,500 in arrears of calls. Mortgages 
and charges, £316,860. 

City of London Electric Lighting Co., Ltd. (34,406).— 
Return < | April 9th, 1924. Capital, £2,000,000 in 400,000 6 per cent. 


e, £300,000 8 per cent. second preference, £800,000 ordinary and 
ssified shares of £1 each. 400,000 6 per cent. first preference, 
wooo 8 cent. second preference, and 800,000 ordinary shares taken 
up £1,40,000 paid. Mortgages and charges, £900,000. 

Costa Rica Electric Light and Traction Co., Ltd, (56,447). 
-Return dated April 2nd, Capital, £130,000 in £1 «shares. All 
shares tak up. £7 paid. £129,993 paid. 
harges £285,200. 

Melbourne Electric Supply Co., Ltd. (63,334).—Return 
ted Ja 


wary 2nd, 1924. Capital, £1,750,000 in 150,000 preference shares 


irst pr 
£000 008 


considered as Mortgages and 


{ £5 each and £1,000,000 consolidated ordinary stock. 100,000 preference 
shares a £500,000 consolidated ordinary stock taken up. £1,286,445 paid 
» 10,000 preference shares and £786,445 consolidated ordinary stock. 
£14,155 « Jered as paid on £14,155 consolidated ordinary stock. Mort- 
gages and charges, £1,241,521. 
Pirelli, Ltd. (103,068).—Return dated November 5th, 


£250,000 in £1 shares. 


200,000 


123. Capital, 
iid. M gages and charges, nil. 

New Welding Co. (Southern), Ltd.—Issue on May 26th, 
124, of £1) debentures, part of a series already registered. 

Godirey Salmon, Ltd.—Debenture dated May 27th, 1924, 
to secure £000 charged on the company's property, present and future, in- 
led capital. Holder: A. J. Saunders, 9, The Rise, Palmer's 


shares taken up. £200,000 


luding 
Green, N.13 
Cryselco, Ltd.—Debenture charged on 
undertak and property, present and future, including uncalled capital 
subject to first mortgage cebentures already registered), dated June 2nd, 
lw24, to ure all sums and losses, not exceeding £10,000, for which the 
ders may become liable under certain guarantees relating to a certain 
contract and in order to give effect to which they have deposited certain 
securities with the bankers. Holders: Capt. E. G. S$. Churehill, 7, Park 
Place, St. James's, S.W., and others. 

Upton and Garrett, Ltd.—Debenture dated May 29th, 
1924, to secure £40, charged on the company’s undertaking, present and 
future, uding uncalled capital. Holder; R. S. Smaliman, 8, Queen 


Street, E.( 


Kent House Engineering Co., Ltd.—Issue on June 6th, 


the company’s 


1924, of £250 debentures, part of a series already iegistered. 
Henry Joseph & Co., Ltd.—Issue on May 16th, 1924, of 
W24, of £250 debentures, part of a series already registered. 


Electrical Contracts and Maintenance Co., Ltd.—Deben- 
May 30th, 1924, to secure £910, charged on the company’s 
undertaking and property, present and future, including uncalled capital. 
Holder: GG. O. White, 12, John Street, Bedford Row, W.C. 

Dynelex, Ltd.—Debenture dated June 6th, 1924, to secure 
£1,200, irged on the company’s undertaking and property, present and 
future cluding uncalled capital. Holder: F. V. Ellis, 19, Hetley Road, 
Shephe Bush, W. 


ture d 


City Notes. 


The income for 1923 was £611,801 gross 
and £370,165 net, as compared with 


Whitehall 


i lectric £538,764 and £318,786 respectively in 1922. 
Investments, A dividend of 24 per cent. on the ordinary 
Ltd. shares (as against 2 per cent.) Is recom- 


mended, and a balance of £132,665 is to be 


utilise! for the reduction of discount on debenture stock. 
Durin. the year the company has acquired the electric light, 
power and tramway systems of Valparaiso and also the hydro- 
electr) undertaking at La Florida, near Santiago. 

Att © annual meeting, which was held on June 19th, the 
Chair on (the Hon. Clive Pearson) said that the gross income 
vas a} roximately £75,000 higher. This included revenue from 
new estments, but the income from the original under- 
takin. was fully maintained. Dealing with the individual 
comparies, the Chairman said that the new hydro-electric 
plant the Cia Chilena de Electricidad, at Maitenes, con- 
Unued to operate satisfactorily. The auxiliary peak load plant 
Was « cilable for service, and this brought the total capacity 
up to 5,000 kW. The extensions and improvements to the 
ight ».d power system, including h.p. transmission lines to 
\ alparsiso and other places, receiving stations at Santiago, 
'a8 and Valparaiso, and various sub-stations and 
“istril tion systems, were practically completed. This company 
ad a extended its field of operations by the acquisition of 


é Bernardo Railway Co., which operated 18 km. of elec- 
ttc railway, and gupplied electricity in San Bernardo. Oon- 


siderable increases in the load were expected from the ex- 
tended electrification of the Chilean State Railways. The 
receipts from the Santiago tramways continued to be poor, but 
authority for increased fares was under consideration by 
Congress. 

The Cia de Electricidad de Valparaiso, which had been 
acquired, served the prin@pal port of Chile. The property 
included a 4,000-kW hydro-electric plant and a steam station 
of the same capacity. The scope of this company would be 
extended considerably. The Cia Hidro-Electrica owned the 
15,000-kW power station of La Florida, which had been rented 
to and operated by the Cia Chilena for some years. The Mexi- 
can companies had been adversely affected by the political and 
industrial conditions. The Tampico Co. had experienced a 
series of strikes, and the control had been taken over by the 
workers for two months. The properties were returned to 
the company in February. It was hoped that the country 
would settle down after the presidential election, which would 
take place shortly; once normal conditions were restored, a 
general improvement in commerce and industry would follow. 
The recent extensions of the Tampico and Puebla companies 
— enable these to take full advantage of the improve- 
ment. 

With regard to finance, Mr. Pearson said that the new 
purchases had been met temporarily by advances. Steps were 
to be taken to capitalise these on a permanent basis by the 
creation and issue of £1,000,000 of additional preference 
shares, and a further £1,000,000 of debenture stock. The 
prospectus is referred to on p. 1056. 


The annual meeting of this company was 
held on June 17th, under the chairmanship 
of Sir George A. Touche, Bart. In pre- 
senting the report and accounts, which 
were reviewed in our issue of June 13th 
(p. 976), the chairman said that the princi- 
pal reason for the higher operating expenses was the increase 
in wages granted to the employés by the Municipality without 
any compensating increase in fares. The company had itself 
promised increased wages if higher fares were permitted, and 
at the request of the Court the compulsory increases were 
being paid and the company was reserving its claim against 
the Municipality. Despite the increase in traffic the company 
had derived no additional benefit. The tramways had been 
an important factor in the development of the city, but the 
shareholders who had furnished the money were being treated 
unfairly. The system could not be kept up-to-date or extended 
without additional capital, which there was little encourage- 
ment to raise at present. In consequence of the treatment 
which the company had received, it had been able to pay only 
one dividend on the ordinary shares in the past nine years; 
the average return on the ordinary shares for the twenty years 
of the company’s existence was 2.8 per cent. It was regret- 
table that a purely business question such as this matter of 
increased tariffs should have been dragged into the arena of 
Uruguayan politics. 


United Elec- 
tric Tramways 
of Monte- 
video, Ltd. 


The report for 1923 shows that the net 
revenue amounted to £44,996; to this is 
added £9,274 brought forward, making 
£54,270. Of this amount interim dividends 
absorbed £13,201; a final dividend of 34 per 
cent. on the old preference shares requires £1,625; a final 
dividend of 6 per cent., free of tax, on the old ordinary shares 
(making 10 per cent., free of tax, for the year) requires 
£17,364; a dividend at the rate of 7 per cent. per annum on 
the new preference shares will absorb £1,515; and a divi- 
dend at the rate of 10 per cent., free of tax, on the new ordi- 
nary shares will require £2,177. £2,000 is transferred to the 
staff pension fund, and a balance of £16,388 carried forward. 
During the year the capital was increased to £900,000 by the 
issue of 300,000 new £1 ordinary shares, and 200,000 £1 cumu- 
lative preference shares, the rate of dividend on the previously- 
existing preference shares being increased at the same time to 
7 per cent. The transfers of the company’s undertakings at 
Madras, and at Rangoon and Moulmein, have been completed 
The former undertaking was handed over to the Madras Tele 
phone Co., Ltd., in consideration of £110,000 in shares of that 
company. The Rangoon and Moulmein undertaking was trans- 
ferred to the Rangoon Telephone Co., L.td., in consideration 
of the payment of £145,000 in shares. The net profits of the 
Singapore and Rangoon branches have fully come up to ex 
pectation. The extensive works at Calcutta and Bombay have 
practically been completed. The Bombay system is automatic 
and the Calcutta system is of the common battery type; the 
extensions will enable the companies to provide ample ser- 
vices for many years to come. The results from the Bombay 
and Bengal companies are considered satisfactory in view of 
the circumstances in which they worked during the year. The 
China company paid a 20 per cent., free of tax, dividend. 
Meeting : July Ist. 


Oriental Tele- 
phone & Elec- 
tric Co., Ltd. 


The directors announce that the 5 per 

Kalgoorlie Elec- cent. interest on the inccme debenture 
tric Power and stock, recommended in the report, cannot 

Lighting Cor- be paid at present owing to the action of 

poration, Ltd. one of the trustees who requires to know 

the value of the different assets in order 

that he may satisfy himself with regard to the amount of 
depreciation which can be written off. The directors also state 


that the other trustee dissociates himself from this action, and 
that they are prepared to justify their position in the courts. 
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Viscount St. Davids presided at the 
Anglo- annual meeting on June 16th, and in pre- 
Portuguese Tele- senting the report and accounts (vide 
phone Co., Ltd. Execrricaa Review, June 13th, p. 977), said 
that the reduction of the loss from £16,000 
to £7,000 was not unfavourable, in the circumstances. ‘The 
exchange continued to fall, and while he thought that a small 
profit might be made in the current year, it would certainly 
be insutticient to permit of the payment of a dividend. The 
full etfects of the increased tariffs would not be felt until 
1925; so far the benefits of all increases had been nullified by 
the fall in exchange. A commission had been appointed to 
consider these matters, and the company had asked for power 
to automatically increase the rates with the fall of the ex- 
change, and also to substitute a message rate in the place 
of the present flat rate. The company’s relations with the 
Portuguese Government were most satisfactory. 


The annual meeting of the company was 


British held on June 19th, when Lord Gainford 
Broadcasting took the chair. ‘The report for the year 
Co., Ltd. ended March 3l1st last, which was pre- 


sented, showed that the receipts from 
licence fees were £176,934. The sum receivable from tariffs 
was £106,957, but of this amount £81,579 was allocated to 
the period subsequent to the end of the year, leaving £25,378 
to be added to the licence fees. These, together with sundry 
other receipts, rendered available a total of £206,974. The ex- 
penditure on account of the provision of programmes, 
operating, depreciation, &c., amounted to £197,562, and 
£5,600 was reserved for taxation, leaving a profit of £3,812. 
The dividend is paid on the 74 per cent. ordinary shares, 
and £723 is carried forward. 

Proposals were put forward at the meeting for a rearrange- 
ment with regard to licence fees, tariffs, &c.; these, which 
are dealt with in our ‘‘ Radio Notes,’’ were unanimously ap- 
proved, and the report and accounts were adopted. 


The difficult conditions met with in the. 


J. G. White past year enabled the company to earn 
and Co., Ltd. only £123, and with the amount brought 
forward the total available is £1,367, which 
it is proposed to carry forward. The company’s subsidiary, 
the Consolidated Construction Co., has made serious losses 
on fixed priced contracts, and it is proposed to write off the 
value of the whole of its share capital against the investment 
reserve. It is anticipated that further provision will have 
to be made against amounts set down as advances to sub- 
sidiary companies. 
Whitehall Electric Investments, Ltd.— 
Prospectus. The list of applications was to close 
on or before yesterday, Thursday, for 
£1,000,000. six per cent. first mortgage debenture stock 
offered for sale at 94 per cent., and 1,000,000 7} per cent. 
cum, preference shares of £1 each at par. It is explained 
in the prospectus that in August, 1923, the electric power, 
light and tramway system of Valparaiso and the hydro-electric 
power station at La Florida near Santiago were acquired by 
the purchase of the whole of the debenture and share capital of 
two Chilean companies. The object of the present issue is 
to provide funds for these and other purchases, the instalments 
already due having been met by advances from the company’s 
bankers, and for extensions and betterments of the Valparaiso 
property. As we go to press we learn that the lists were 
closed on Tuesday, for London, owing to heavy over-subscrip- 
tion. 
The German Cable Works Company, of 


German Berlin-Lichtenberg, states that the under- 
Electrical taking has so far been well employed in 
Companies. the current year, and orders are on hand 


for some months ahead. 
for 1923 is brought forward. 

The Continental Company for Electrical Undertakings, of 
Nuremburg, which was the former trust company of the 
Schuckert company of the same town, and is now the owner 
of supply works, and has participations in other works, 
proposes to transfer last year’s profits to the current year’s 
accounts. 

The Company for Electrical Undertakings, of Berlin, whose 
net profits have been carried forward to 1924, reports that 
1923 was a specially difficult year for the subsidiary companies 
owning tramways and electricity works. The conditions, how- 
ever, improved after the stabilisation of the mark. Obstacles 
were encountered in the execution of works of extension owing 
to the gold basis of the prices of materials that was introduced 
prematurely, whereas the tariffs only yiglded stable returns 
about the end of the year. 

The Bergmann Electricity Works Company, reporting on 
1923, states that the costs of production exceeded the parity 
of the world’s market, and this circumstance, together with 
the protective duties adopted by various European countries, 
hampered the company’s foreign trade, although the export 
sales were maintained on the level of 1922, particularly to 
oversea countries. The net profits in 1923 have been carried 
forward. During the past few weeks the receipt of orders 
has largely increased, so that extended manufacturing has 
taken place in most departments. 

The report of the Felten and Guilleaume Carlswerk Gesell- 
schaft, of _Mulheim, Cologne, for last year, shows a net profit 
of 6,801 billions of marks, as compared with 955,587,830 marks 


The net profit 


in 1922, when a dividend of 400 per cent. was paid. Ag mep. 
tioned in our last issue, it has been decided to carry t\e whole 
of the available net profits forward, no dividend being «eclareg 
Owing to the difliculties arising from the occupation 
was impossible fully to employ the increased number of work. 
men brought over from 1922, while foreign competition aly 
exercised a prejudicial effect. An order was received for , 
multiple-core telephone cable for the extension of coi: :nunicg. 
tion between Germany and Switzerland, which » as |gig 
through Lake Constance in the current year with sat/sfactory 
results. After the cessation of passive resistance it was pos. 
sible to obtain orders both for home account and fo: export, 
so that the degree of activity at present is favourab! 


The Chemin de Fer Métropolitain, of 
Paris, earned net profits of 12,250,000 fr. 
in 1923, as compared with 12,586,000 fr, in 
the previous year, and the dividend ig jp. 
creased from 30 fr. per share in 1922 to 31 fr. for last year, 

The Compagnie des Etablissements Devilaine Rouge 
Omnium d’Installations Electriques records net pro‘its and 
baiance forward amounting to 782,000 fr. for 1923. 11 is pro- 
posed to pay a dividend at the rate of 12 per cent. on the old 
shares and 6 per cent. on the new capital. 

The Société des Forges et Ateliers de Constructions Elec- 
triques de Jeumont has declared a dividend at the rate of 25 fr. 
per share out of net profits of 11,099,000 fr. in 1923, which 
were derived partly from manufacturing and partly trom 
investments in manufacturing and supply undertakings. 

The Société d’Llectro-Chimie, d’Electro-Metallurgie et des 
Aciéries Electriques d’ Ugine records net profits of 4,880,000 fr. 
for 1923, as contrasted with 3,330,000 fr. in the preceding year. 
The directors recommend a dividend at the rate of 7 per cent. 
or 35 fr. per share, as against 5 per cent. or 25 fr. in 12. 

The Compagnie Electro-Mécanique reports a gross profit of 
6,601,000 fr. for 1923 and a net profit of 285,000 fr., which has 
been carried forward. It is explained that the profits declined 
owing: to the falling prices in recent years, customers having a 
tendency to euheathaahs quality to cheapness. A perceptible 
improvement has taken place in recent months with some ad- 
vance in prices, but it is considered still necessary to make 
efforts to obtain higher prices. The three works at Bourget, 
Lyons and Havre are well provided with orders, the total of 
which corresponds to 145,000,000 fr. 

The Compagnie Générale de Télégraphie Sans Fil, of Paris, 
reporting on the past year, gives a review of the situation of 
the various radio companies in which it is interested in l’rance, 
HKelgium, Italy, and other countries, and confirms the con- 
clusion of an agreement with the Russian Electrotechnical 
Bureau with regard to technical co-operation and deliveries, 
which agreement is being carried out in a normal manner. 
The report also refers to the company’s participation in radio 
installations in Argentina, Brazil, and Chile, and to its activity 
in the Far East, including efforts in China and Japan to secure 
the creation of direct connections with other continents. ‘The 
accounts show a net profit of 5,597,000 fr. permitting of the 
payment of a dividend at the rate of 40 fr. per share, and the 
carrying forward of 758,000 fr. 

The report of the Société de l’'Energie Electrique du J.ittoral 
Méditerranean for last year shows a net profit of 12,080,750 fr., 
as compared with only 7,662,144 fr. in 1922. A dividend of 
74 per cent. is being distributed. 

The report of the Société Le Triphase, of Paris, for last year 
shows a net profit of 8,169,020 fr., as compared with 2,155,02 
fr. in 1922. 

La Société Electrique Lille-Roubaiz-Tourcoing reports a net 
profit of 1,874,338 fr. for the last financial year, an in rease 
of 115,921 fr. 

The report of the Société des Constructions Electriqu:s de 
Franca, of Panis, for the last financial year, shows © net 
profit of 257,775 fr., as compared with only 38,639 fr. in 1922. 


French 
Companies. 


Steck Exchange Notices.—The Committee has o: ‘ered 
the undermentioned to be officially quoted :— 

Cawnpore Electric Supply Corporation.—1,493 ordinary shares of £! each, 
fully paid, Nos. 158,508 to 160,000. 

Bournemouth and Poole Electricity Supply Co.—60,000 ordinary sh.-s of 
£1 each, fully paid, Nos. 550,001 to 610,000. : 


Dealings in the following have been specially allowed | \ the 
Committee under Rule 159 :— 

Hoffmann Manufacturing Co.—500,000 7} per cent. cumulative pre’ rence 
shares of £1 each, fully paid, Nos. 250,001 to 750,000. 

Shropshire, Worcestershire, and Staffordshire Electric Power Co.—£° 0.00 
5} per cent. first debenture stock (conversion stock fully paid and stock 
paid by instalments), issued at 97 per cent., fully paid and partly 1 

Cawnpore Electric Supply Corporation.—1,493 ordinary shares of £1 «ach, 
fully paid, Nos. 158,508 to 160,000. a 


Midland Counties Electric Supply Co.—25,000 new ordinary shares -[ £1 
each, 5s. paid and fully paid, Nos. 975,001 to 1,000,000; and 250.0) new 
6 per cent. cumulative preference shares of £1 each, 5s. paid an full 


paid, Nos. 750,001 to 1,000,000. 
Reading Electric Supply Co.—152,125 shares of £1 each, fully paid. Nos 
1 to 152,125. 


North of Scotland Electric Light and Power Co.—. ‘ter 
making provision for income tax and reserve for the rer wal 
of plant, writing off balance at debit of battery mainte: ince 
account, meeting debenture and loan interest and prefe: nce 
dividend, and adding the amount brought forward from last 
year, there remains a net revenue balance of £6,246. An 
interim dividend of 3 per cent. on the ordinary share: has 
been paid, free of tax, and a further dividend of 4 per cent. 
is to be paid, free of tax, £2,000 placed to general reserve 
account, and £746 carried forward. 
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Waygood-Otis, Ltd.—The net profit for the year 1923-24 
amounte:! to £52,384. To this is added £17,003 brought for- 
ward, making £69,387. The preference dividend requires 
£9,000, «od the interim ordinary dividend absorbed £7,250. 
it is proposed to place £20,000 to reserve and £3,000 to staff 
pensions ‘and, to pay a final dividend of 54 per cent. on the 
ordinary shares (making 8 per cent. for the year), and to 
carry forward the balance of £14,187, 


West ‘irican Telegraph Co., Ltd.—The report for 1923 
shows 8 gross revenue of £77,817 and a profit of £32,441. 
\dding £2,417 brought forward and £2,056 refunded income 
balance of £36,914 is available. The general reserve 


receives £25,000; £913 is set aside for taxes; a dividend of 
4 per cent., free of tax, 1s recommended; and a balance of 
£1,758 is to be carried forward. The meeting was held yester- 
day (Thursday). 


Victoria Falis and Transvaal Power Co., Ltd.—The 
directors have declared a final dividend of 4 per cent. upon 
the preference shares (making 10 per cent. for the year, as in 
1922), | a dividend of 3 per cent. in respect of the 
current vear. ‘The ordinary shares also receive a dividend of 


10 per cont., as compared with 8 per cent. in 1922. 
Dutch East Indies.—The Allgemeene Nederlandsch- 


Indische Electriciteits Maatschappij, which has a capital of 
nine million guilders, reports a net profit of 1,174,285 guilders 
for the past financial year, as compared with 1,015,715 guilders 
in 1922. ‘The dividend is being increased from 10 to 11 per 
cent. 

British Columbia Telephone Co., Ltd.—<After providing 
for depreciation, but before allowing for debenture service, the 
accounts for 1923-24 show a profit of $588,638. Dividends on 
the ordinary shares total 8 per cent. for the year, the pension 
fund receives $12,500, the fire loss reserve $35,147, and $78,292 
is transferred to surplus. 


Falkirk Iron Co., Ltd.—The net profit for 1923-24 was 
£18,629, and to this is added £26,763 brought in, making 
£45,392. A dividend of 7 per cent. (against 10 per cent.) is 
to be paid on the ordinary shares, and £24,699 carried for- 
ward, subject to taxation. 


Edgar Allen & Co., Ltd.—The profit for 1923 was £23,231, 
and to this was added £9,523 brought forward, making 
£32,754. An interim dividend of 6d. per share was paid, but 
the directors are unable to recommend a further distribution. 
A balance of £7,543 is carried forward. 


dames Keith & Blackman Co., Ltd.—After providing for 
depreciation, debenture interest, preference dividends, &c., the 
available balance from trading in 1923-24 was £24,141. A divi- 
dend of 7} per cent., free of tax, is recommended, leaving 
£9,141 to be carried forward. 


Ransomes, Sims & Jefieries, Ltd.—The preference divi- 
dend in respect of the eighteen months ended December 31st, 
1922, is to be paid, but the profits are insufficient to allow 
of a dividend on the ordinary shares for 1923-24. 


British Columbia Electric Railway Co., Ltd.—Dividends 
of 33 per cent., free of tax, have been declared upon the pre- 
ferred und deferred ordinary stocks in respect of the year 
ending June 30th. 

Italian Compafty.—The capital of the Societé Union 
Italiane dei Tramways Elettrica, of Genoa, is being increased 
from 2} to 30 million lire. 

Wellman Smith Owen Corporation.—A dividend of 10 per 
cent. is paid out of profits of £29,353 for 1923, and £23,165 is 
carried forward. 

Montreal Light, Heat and Power Consolidated.—A divi- 
dend «i: $1.75 per share has been declared upon the common 
shares for the quarter ending July 3l1st., payable August 15th. 


Quebec Railway, Light, Heat and Power Co., Ltd. 
duarterly dividend of $1.75 per share on the 7 per cent. cumu- 
“ative vcference shares, payable July 15th. 


French Indo-China.—The report of the Société Indo- 
Chinois d’Electricité for last year shows a net profit of 855,645 
ir, as compared with 676,242 fr. in 1922. 

Spanish Company.—The Société des Transports et Force 
Motric’ en Kspagne reports a profit cf 255,099 fr. for the last 
vear. 


_ Belgian Company.—The report of the Société d’Electricité 
fh i de la Belgique for last year shows a net profit of 
%100.4°5 fr, as compared with 2,608,112 fr. in 1922. 

Yorkshire (West Riding) Electric Tramways, Ltd.—A 


‘wide:| for the half-year to June 30th has been dec!ared on 
the 6; r cent. preference shares. 


General Electric Co., Ltd.—The directors announce a 
te of 1s. per share (5 per cent. per annum) for the year 
® Mar-h 3ist, 1924, the same rate as for the previous year. 


Kam inistiquia Power Co., Ltd.—Ouarterly dividend of 
.ommon shares, payable August 15th. 


American Telephone & Telegraph Co.—OQuarterly dividend 
% 24 pr cent. on capital stock, payable July 15th. — 


Stocks and Shares. 


Monpay EVENING. 

Tue principal feature in the Stock Exchange markets is the 
outstanding strength of investment securities, while another 
conspicuous factor in City circles is the outpouring of new 
issues from all nations, kindreds, and companies. The public 
appetite for investment stocks and shares is surprisingly keen, 
and the stag, who has been doing very well of late out of 
many new issues, helps to emphasise the success of appeals 
for fresh capital which are being made daily. An interesting 
issue is that of a million pounds 6 per cent. first mortgage 
debenture stock at 94 and a million 7} per cent. preference 
shares of £1 each at par by the Whitehall Electric Invest- 
ments, Ltd. This came out as an offer for sale, and many of 
the particulars given were contained in a letter from the 
chairman of the Whitehall Trust, Ltd. The subscription lists 
were due to close cn Thursday in this week. The old prefer- 
ence at 2ls. 6d. were 6d. down on the appearance of the new 
issue, and the debenture eased off to 6. 

London Electrics at 3ls. have put on another sixpence. 
Otherwise the list of London shares is unchanged. The 
market is very steady, with a fair amount cf trade going on 
in the leading descriptions. Amongst these, County of London 
command about the freest market, speculative interest being 
aroused in this company to a greater extent than it is with 
most of the others, the prcbable reason being the impression 
that the County Company offers so wide a scope for expansion 
of area, &c.. in future. 

Home Railway stocks are mostly easier. Metropolitan Con- 
solidated has dropped to 804, Underground income bonds to 
98, and Districts to 514. Steam stocks are not by any means 
a good market. The pre-ordinary securities, however, are 
firm. There is no stock, for instance, to be obtained in the 
Central London 44 per cent. debenture. Buyers can get 
£25,000 City & South London 4} per cent. debenture and 
£1,500 London Electric 4} per cent. debenture, both at 954, 
vielding £4 13s. 6d. per cent. on the money, with interest 
in January and July. These stocks are guaranteed as to prin- 
cipal and interest by His Majestv’s Government. There is a 
small amount of London Electric 4 per cent. preference obtain- 
able at 803, with dividends due in February and August, and 
paying practically 5 per cent. on the money. allowing for 
accrued interest. District prior-charges, however, are 
extremely scarce. 

Cable stocks have again yielded ground. The annual reports 
from the Eastern Telegraph and the Eastern Extension show 
a fal'ing-off in, both cases. though the dividends are main- 
tained at 10 per cent. The Eastern company is putting 
£300,000 to reserve, which is £100,000 less than the contri- 
bution of a year ago, while the Eastern Extension has reduced 
the amount placed to reserve this time to £250,000. The com- 


panies, however, are in an exceedingly strong position 
financially. Eastern ordinary has given way to 164}. Other 


members of the group remain unaltered. Oriental Telephones 
are a little better at 38s. 9d. bid, on the report. Both the o'd 
ordinary and the new ordinary are to receive dividends, 
making 10 per cent., free of tax, to December 31st last, that 
on the new shares being calculated from the dates fixed for 
payment of instalments. At the Anglo-Portuguese Telephone 
meeting the other day, the Chairman, Lord St. Davids, 
declared that what the company needs is to be made indepen- 
dent of fluctuations in exchange. His company has asked for 
power automatically to increase its rates if exchange should 
fall farther, and to substitute a message rate, instead of the flat 
rate which prevails to-day. Marconis are offered at 30s., the 
market in them still being heavy and uncertain. 

British Electric Traction ordinary at 90 is 3 points higher, 
the meeting last week having a stimulating effect upon the 
price. The Chairman made the remarkable statement that if 
it were pcssible to offer the whole ordinary stock for sale in 
one block, he would not have the slightest difficulty in finding 
a number of purchasers at par. ‘‘ I am equally certain I can 
find one.”” he continued, ‘* who would give considerably above 
par.”” This robust faith in the company sent shareholders buy- 
ing more stock, of which, by the way, there is not much 
floating supply in the market. 

The London group of traction issues has scarcely moved in 
price. Mexico Trams are flat, owing to the diplomatic rupture 
which has occurred between this country and Mexico, and 
which, it is feared, may have a disadvantageous effect upon 
the English-owned utility concerns operating in the country. 
Mexico Tramways 6 per cents. are down to 48}, and although 
Mexican Light & Power show little quotable movement, the 
market in them is weak and heavy. 

Siemens rose to 19s. 3d. on the return of the shares to the 
dividend-list with an interim distribution of 6d., being at the 
rate of 5 per cent. per annum. India Rubbers are eteady at 
13s. 9d., although the directors deem it too early to frame a 
forecast of the year’s working, and are therefore unable to 
recommend an interim dividend on the ordinary shares. The 
General Electric has announced a dividend of 5 per cent., 
which meets the anticinations of the more cautious prophets. 
A half-crown rise tock Henley's preference to 44. Edisons are 
a shade easier than the nominal price suggests. Babcocks 


keep hard at 47s. 6d.; some peop'e are inclined to think the 
shares fully valued, for the time being, at this price Tron 
and steel shares have a rather better tendency, and the rubber 
market is as placid as a stagnant pool. 


; 
4 
l tain, of : 
fr. 
nd is in- =. 
year. 
Rouge 
ollts and 
new 
fulls 


1058 THE ELECTRICAL REVIEW. Juwz 27, 1994, 


Share List of Electrical Companies. Market Quotations for Chemicals 
— and Metals. T 


Home Evgernicity ComPanizs. Ir should be remembered, in making use of the figures «pearing 
in the following list, that in some cases the prices are only gener] 
and they may vary according to quantities and other circu stances, 


Brompton Ordinary 1 25 81 
Charing Cross Ordinary... ... 1 618 2 Price 
do. do. do. 44 Pret. 1 660 CHEMICALS, &c. Py 
CityefLondon ... 1 611 0 Ox We 
do. do, 6% Pref. 1 &.. a@Ammoniac,Sal pe devoted 
County of London... 1 678 Ammonia, Muriate (large crystal) Counci 
do. do. 6%Pref. 1 668 a ofCarbon ... 
Edmundson’s Ordin 441 a ax ... eee gave a 
do 6% 65 611 7 a Copper Sulphate . heir 
London Electric ... 1 690 @ Shellac 
6 % Pret. 5 511 7 Sulphur, Sublimed Flowers... engine€ 
1 38 a Roll ose on on All 
@Soda, Chlorate .. ...  ... 3d. 
1 560 a » Crystals one ove Newcas 
Newcastle-on-Tyne Ordinary 1 681 @ Sodium Bichromate, casks 4 ae ee 
do. 5 % Pref. 1 517 8 tions oO 
do. 1 % Pret. 1 516 8 METALS, &c. their r 
Notting Hill6% Pref. .. .. 10 664 6 Aluminium, Ingots Perton | £125 to £130 
46 ” eet ... oon 2/- enjoye 
Pret se 4 p Babbitt’s Metal and Anti-friction Metal— 
per ton net £208 £3 ine, 
St. James’ and Pall Mall 6 6 10 10 £150 £2 ine, tive as 
Brass (rolled metal 2” to12" basis) per lb. 
South Metropolitan Pref. 6 c » Tubes (solid drawn) 1/- to 1/0}d. 
Westminster Ordinary ... one 6 7164 Wire, basis ... 9ia. 
Whitehall Blec. Invest. 74% Pref. 1 619 6 ¢ Copper Tubes (solid drawn) ... 
c ae Bars (best selected) ... perton | £9% £2 dee, 
c Sheet ow | £2 dee. 
Home C Rod... | £2 dec. 
w (Electrolytic) Bars... £66 £2 dee, 
Central London Ord. Assented Stock 4 d om Sh 
Metropolitan 84 q dee, 
do. District » 10d. dee, 
Underground Electric Ordinary 10 Nil 
do. « 1 WNil i @ German Silver Wire 
és. » 6 hIndia-rubber, Parafine ld 4a. dee, 
Iron Pig (Cleveland Warrants) ... “ 
TELEGRAPHS AND TELEPHONES. i, Wire, galv. No. 8, P.O. qual. 
Lead, English Pig ... 
Mica (in original cases) small ... 
1921 1922 e ” 4/- to 8/ oe 
Tel. Pref. 6 6 e arge ... t 
Chile Telephone ... ene on 6 6 490 Pp » rolled strip & sheet 
Cuba Sub. Ord. __.... 7 7 1 00 » Wire... | 
10 @ ois ache 
10 4 d Silicium Bronze Wire... ... at Ec 
Eastern Tel. Ord. ... r Steel, Magnet, in bars... . 
Globe Tel. and T. Ord. ... - 10 616 8 " Seopa £6 19s. to Eat 
6 5 710 a Tin, Block (English) = inc. Vaton 
Great NorthernTel. .. 24 717 2 a Wire, Nos.1tol6 ..  ... were 
Indo-European... 10 61 archite 
Oriental Telephone Ord... 12 9 ‘or l cwt.lots. Special quotations against definite specifications. 
United R. Plate Tel. — 6 Quotations supplied by 
West India& Panama .. .. 10 Nil Nil a G. Boor & Co. broug 
Western Telegraph = « & @ 631 b The British Aluminium Co., Ltd, A Edward Till & Co. refresh 
. ¢ Thos. Bolton & Sons, Ltd, / Bolling & Lowe. 
HoME AND FOREIGN TRAMS, &0. d Frederick Smith & Co. ? Richard Johnson & Nephew, Ltd. apprec 
. Trams First Pref.... 1 ndia-Rubber, Gutta-Percha an o Johnson, Matthey & Co., Lit. 
do. and Pret = Telegraph Works Co., Ltd. pC. Clifford & Son, Ltd. Vienol 
0. 4 rW. F. Dennis & Co. 
do. do. 6% Deb. 6 6 18 until t 
British Electric Traction Ord. ... 5 6 13 Chester 
do. do. 6% Pref. ... 6 616 
Brazil Traction one oxo 4 70 palr-o¢ 
Brit. Columbia Elec. Rly. Pce. 5 514 heats 1 
* 
The Dewpoint Temperature of Gases from Combus- comp! 
Deb. a tion.—ADDENDUM.—With reference to two paragraphs :: Mr. 
Lond. & Bub. Trac. 6 % Pref. .. 5 13 J. N. Waite’s article on this subject (8rd par., 1st col., |). 955, ee 
London United Tram. Deb. ‘ 86 and paragraph commencing at foot of Ist col., p. 955), which . 
Mexico Trams. 5% Bonds Nil 71 are open to misconception, we have obtained from the «uthor prizes 
fer ~ 6% Bonds Nil the following note :—*‘ When calculating the respective \ lume Mr. i 
Mexican Light Common — of gas, and the respective volume of water vapour, at \ rious ost =| 
do. Pref. .. «- 100 _ temperatures, to arrive at dewpoint temperature ot gas- ing we. 
do. Ist Bonds... — vapour mixture, by the method indicated in the artic. the - 
respective volumes are calculated at the respective ; «rtial n 
MANUFACTURING COMPANIES, pressures of gas and water vapour. Thus assuming a st: dard chair: 
Babcock & Wilcox... .. « 2 16 20 % 14 atmospheric pressure, the total pressure of the gas-vapou mix- the ens 
British Aluminium Ord... .. 1 10 6 418 ture will be 14.73 lb. per sq. inch; at 80 deg. F. the ; :rtial passe: 
British Insulated Ord. .. «1 1 15 514 8 pressure of the water vapour, assuming the mixture to b« fully Th: 
Callenders ea 1 6 517 0 saturated, will be 0.5 Ib. per sq. inch, and the partial p. sure _ 2h 
do. 64 Pref.... 1 6 6965 of the gas will be 14.73 — 0.5 = 14.23 lb. per sq. inch The mg a | 
Crompton Ord. 1 10 81710 volumes required are those corresponding to the res}. ‘tive Trent 
Edison-Swan 4/. Nil 600 temperature and partial pressure.”’ Guar: 
do. 5% Deb. took 69 0 hen 
Electric Construction 1 10 676 Lifting Jacks for Omnibuses.—Early this wee! the meee} 
English Electric 1 519 5 London General Omnibus Co., Ltd., demonstrated to the ress a la 
1 631 a new type of lifting jack for use with the London omni se. lated 
1 613 1 This jack has a lifting capacity of from 10 to 15 tons, aid i other 
1 518 size precludes its being carried on the vehicle. Arrange:.ents ‘3 
1 54 8 have therefore been made to keep the gear at special st»tions inger 
Settenehher : 660 distributed over the many routes of the company so tat it of C} 
6 can be brought to a disabled "bus in a matter of a few minutes. Ay 
The front of a "bus is raised by inserting the jack the 
es “a cross members. For raising the rear of a ‘bus the claw «/ the ; 


jack is placed under the hub of a back wheel. Tests with the Churt: 
jack show that it is possible to raise a "bus 6 in. in 28 seconds. tricii 
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The Incorporated Municipal Electrical Association. 


Annual Convention at Chester. 


Ox Wednesday, June 18th, the morning session was 
devoted ‘o the reading and discussion of a paper by 
Councillor W. Hammer, J.P., Mayor of Hackney, which 
yaye an opportunity for the.committee-men to express 
their views; the occasion was marked also by extremely 
interesting contributions by Mr. B. Sankey, electrical 
engineer (0 the Corporation of Johannesburg, and Mr. 
§, Allbut, electrical engineer to the Corporation of 
Neweastic, N.S.W., who naturally compared the condi- 
tions obtaining here with those that they met with in 
their respective towns. In the afternoon, at the in- 
vitation of the Mayor of Chester, most of the visitors 
enjoyed a delightful trip up the River Dee in launches, 
making the discovery that the river, which was unattrac- 
tive as seen below the city on the previous day, rivalled 
the Thames for beauty upstream, and offered wide 


On the road to Queensferry. The official photograph in 


Abbey Square—back view. 

reaches admirably adapted for boating. Disembarking 
at Eccleston Ferry, most of the members walked to 
Eaton Hall, the seat of the Duke of Westminster, and 
were shown over the principal rooms, the beautiful 
architecture and rich decoration of which were much 
admired; proceeding through the hothouses and 
grounds, which were equally delightful, a short walk 
brought them to Iron Bridge, where tea and light 
refreshments, served in a large marquee, were heartily 
appreciated. Afterwards a hastily organised regatta, 
wider the expert management of Lieut.-Col. W. A. 
Vignoles, afforded both entertainment and excitement 
until the lateness of the hour necessitated a return to 
Chester. There were about a dozen entries for the men’s 
pair-oar race, with ladies steering, which was rowed in 
heats up to the semi-final; time did not permit of the 
completion of the contest, in which Messrs. H. Bell and 
A. J. Beckett, and Messrs. T. A. Kingham and H. Leigh 
Mossl-y, were the semi-finalists and were awarded 
prizes. In the mixed pair-oar race the winners were 
Mr. snd Mrs. Sabine. This excursion was altogether 
wiost successful and enjoyable, and took place in charm- 
ing weather. 

In ‘he evening private meetings were held by the 
chair’ .en and committee members on the one hand, and 
the en-rineers on the other, whilst those not thus occupied 
passe’ the time in dancing at the Grosvenor Hotel. 

Thursday morning was spent in reading and discuss- 
ing a paper by Mr. J. N. Waite, M.I.E.E., of Stoke-on- 
Trent electricity department, on ‘‘ Performance 
Guar ntees for Power Plant, with reference to Official 
Acce}, ance Tests.’’ In the afternoon the party divided, 
a larve portion visiting the works of the British Insu- 
lated : Helsby Cables, Ltd., at Helsby, whilst many 
other went to Messrs. Bees’ Nurseries, the latter con- 
‘ingen t returning to an At Home held by the Mayoress 
of Chester (Mrs. C. P. Cockrill) at the Town Hall. 

A t.atech between Chester Golf Club and the I.M.E.A., 
arran sed by the Sheriff of Chester (Lieut.-Col. W. A. V. 
Churton, D.S.0., T.D.), deputy chairman of the Elec- 
tricity Committee, took place during the afternoon, 


(Continued from p. 996.) 


In the evening the annual dinner was held at the 
Town Hall, over 300 covers being laid. After the toast 
of ‘‘ The King,’’ proposed by the President, Mr. 8. E. 
Britton, ‘‘ The City and County of the City of Chester ”’ 
was proposed by Dr. Dewar, chairman of the Glasgow 
Electricity Committee. Dr. Dewar declared that 
Glasgow owed its prosperity to the City of Chester, in 
that a Chester engineer was summoned to Glasgow to 
deepen the Clyde, in which undertaking he was success- 
ful—thus opening the river to shipping and enabling the 
city to become a great commercial centre. 

Musical honours were accorded to the Mayor of 
Chester, who responded, recalling the days when Chester 
was a busy port, and claiming for it the distinction of 
being unique among cities. Mr. Claude C. Taylor, 
chairman of the Chester Electricity Committee, also 
responded, expressing the pride of the City in having 
for its electrical engineer Mr. Britton, who averted the 
danger that Chester would be absorbed in an Electricity 
District by securing for the City the Queensferry power 
station—a transaction which had been fully justified by 
success beyond all expectations. 

Dr. S. Z. de Ferranti proposed ‘‘ The Incorporated 
Municipal Electrical Association,’’ remarking that the 
attendance was larger by 200 than at any previous Con 
vention, a fact which indicated increased interest in the 
supply of electricity in this country. The Association 
had done excellent work, and the success of municipal 
undertakings was very largely due to the engineers, who 
made the business their hobby. Mr. Britton was doing 
splendid pioneering work in carrying the supply of 
electricity into the rural districts round Chester, and his 
example should be followed, in order that the large 
country population should enjoy the benefits of electri- 
city. Selfish views should be abandoned—they should 
think of the public, not the local public but the national 
welfare. They must advertise electricity and educate 
the public. 


Terminal pole on the Leaving Queensferry for Hawarden 
33,000-volt line. Castle. 


The President, Mr. S. E. Britton, responding to the 
toast, expressed agreement with Dr, Ferranti’s views, 
and referred to the hard work imposed upon the Council 
and committees and the honorary officials in carrying 
out their duties. The Bill of 1919 had been shorn of 
its value by financiers and company promoters, and it 
was impossible to develop the industry as it ought to be 
developed ; a most pressing problem was the removal of 
the restrictions on the spread of electricity through 
rural districts. More advertising had been done at this 
than at any other Convention. 

The Sheriff of Chester proposed ‘‘Our Guests and 
Ladies,’ in a witty speech, and Mr. Ll. B. Atkinson 
responded, describing the I.M.E.A. Convention as the 
most attractive event in the electrical calendar. The 
extension of electricity supply into the country was, in 
his opinion, a most urgent problem; the price at which 
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the supply could be given need not trouble them—it 
would be gladly taken at Is, a unit. |New ideas were 
needed, and they might have to go to the Electricity 
Commissioners and ask them to slacken some of the 
regulations. He congratulated the City on its engi- 
neer’s bold schemes and thoroughly sound construction. 
Replying on behalf of the ladies “‘ and as a lady,’’ Mr. 
Atkinson gave his humour free play, and pointed out 
that whilst engineers were out to increase the domestic 
load, the ladies wanted that load reduced—especially in 
respect of the washing-up problem, for which he sug- 
gested an electrolytic solution. 

The President proposed the health of the oversea engi- 
neers who were attending the Convention—Messrs. 
Taylor, Allbut, and Sankey—and Mr, Sankey_re- 
sponded, conveying fraternal greetings from the M.E.A. 
of South Africa, as well as good wishes from the S.A. 
Institute of Electrical Engineers, of which he was pre- 
sident. He said it was a great pleasure to see so many 
prominent business men from this country visiting 
South Africa since the war, to look into things for them- 
selves, and suggested that supply engineers should do 
the same: for many vears they had used 80,000-volt 
transmission, and they would shortly go to 150,000 
volts, whilst they were building a super-station to run at 
100 per cent. load factor, with coal delivered to the 
hunkers for 2s. 6d. a ton—the cheapest electricity supply 
in the world. 

Mr. S. J. Watson proposed a hearty vote of thanks 
to Mr. and Mrs. Britton for the excellent work they 
had done in organising the Convention, and the Pre- 
sident, in responding, bore witness to the great help he 
had received from Mrs. Britton. 


(To be concluded.) 


Power Plant Chemistry. 
By W. M. Mites, A.I.M.E., F.C.S. (Abstract.) 


THE power plant chemist should have a good practical and 
theoretical knowledge of organic and inorganic chemistry, iron 
and steel analysis, fuel and refractory materials, the chemistry 
of oils, fats and waxes, heat and heat engines, electricity and 
magnetism, together with some knowledge of physical chemis- 
try and mathematics, and a habit of never being too old or 
important to learn. 
Coal. 

It is absolutely essential that a standard method of siziny, 
sampling, and testing coal should be agreed upon, so that 
concordant results by any assistant are obtained. Coal con- 
taining excessive amounts of fine matter usually results in 
“reater quantities of riddlings falling through the bars of the 
chain grates. 

Fig. 1 shows the decrease in carbon content and volatiles, 
and the increase in ash with variation in size of sample, for 
both washed an@ unwashed coal. These curves are derived 
from tests on Kiveton Park dry slack and Waleswood washed 
nuts. 

The trouble due to excessive riddlings can be materially 
reduced by wetting the coal, not in the hopper, but as it is 
dumped into the bunker. This seems to bind the mass to- 
gether and prevents, to a large extent, the riddlings passing 
through, while the segregation of the larger pieces of coal at 
the sides of the hopper, leaving the fine matter in the centre, 
is considerably neutralised and the consequent unevenness of 
the fuel bed is kept within reasonable limits. 

Many stations have now adopted the practice of wetting the 
coal, and better steaming conditions and efficiency are claimed 
as a result. It is obvious that any water added has to be 
evaporated at the expense of a certain amount of heat in the 
coal, but this loss is apparently more than neutralised by the 
increased economy obtained with better combustion on a more 
even fire grate, permitting high CO, and furnace temperature, 
due to less excess air being used. 

The sampling of coal, whether from trucks or furnace hop- 
pers, is very important, as any error at this point renders sub- 
sequent analysis worthless. In sampling coal from wagons, 
due consideration must be given to the class of coal. distri- 
bution of shale and slate, and the number of wagons involved. 
For instance, while one or two shovelsful from each wagon of 
a consignment of twenty or thirty would be sufficient to ob- 
tain an average sample, they would be useless for two or three 
wagons. A proportionate system of sampling should therefore 
be enforced to ensure comparative and reliable tests being 
obtained in the laboratory. The hopper sample is most neces- 
sary from the economical standpoint. When taking the hopper 
sample from different-sized units, the amount of coal contri- 
buted by each boiler to the average sample should be pnroner- 
tional to the steaming capacity, or where possible to the 
weight of coal burnt. 


The burning of powdered coal seems a convenient metho) 
of utilising fine matter, which besides being a cheap fuel woyjj 
entail a smaller cost for pulverisation. ; 

Excessive free moisture added at the colliery is prejudicj, 
to the buyer, and has to be paid for and transported at fyp 
rates. This is of great importance with washed fuel, wher 
the percentage of moisture increases as the size of the ey, 
diminishes. (See fig. 1.) If wetting the coal is adopted, thy 
water should be added at the station, not the colliery. 

Sulphur determinations should always be made on new cog); 
received. When coal is wetted to permit of better combusti¢y 
only enough water to obtain this end should be use, as, with 
too much, impurities washed from the coal, containing large 
amounts of chlorides, sulphates and earthy matter, are de. 
posited on the links of the grates, &c., clogging up the air 
spaces and causing overheating. 

Next to chimney losses those due to ash are the most impor. 
tant. The amount of ash found in coal increases as the size 
diminishes. The tendency of combustible matter to be pre. 
sent in the ash as dumped increases, with the ash content: the 
amount of heat discarded increases proportionately with the 
ash dumped at furnace temperatures, and the amount of air 
required for combustion, although theoretically less as the ash 
increases, is actually more. 

The ash from certain coals gives rise to considerable trouble 
due to fusing and clinkering. This matter has been thoroughly 
dealt with by Messrs. Fieldner. Hall, and Field in “The 
Fusibility of Coal Ash and the Determination of the Soften. 
ing Temperature,”’ issued by the American Bureau of Mines. 

An ash with a low fusion point is invariably troublesome, 
the natural result being the inclusion of combustible matter in 
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Fig. 1.—Composition and Calorific Value of Coal as 
Affected by Size. 


the ash when fusion takes place. A more serious trouble, 
however, is often experienced when the large coal segregates 
at the sides of the furnace hopper, thus providing a freer ad- 
mission of air and consequent better combustion and higher 
temperatures than at the centre of the grate. Naturally the 
tendency to fuse is greater at the sides, and this usually re- 
sults in the fused ash adhering to the side walls supporting 
the arch, causing a growth of clinker from the wall towards 
the centre of the grate, which, besides making uneven fires 
and reducing the effective grate area, acts as a barrier ‘o the 
fuel supply and reduces the steaming capacity of the boiler. 

Furnace crowns also suffer considerably due to low fusibilit 
ash, but whilst the depressions are chiefly due to erosion by 
flame propagation, lifting of small coal and fusing of the re- 
fractory materials, deterioration is greatly accelerated when 
the low-fusing-point ash deposits and acts as a flux. 

With regard to choice of fuels, the fusibility of ash should 
be taken into consideration; usually those coals with a» lower 
ash content are to be preferred, but where fusible ashes are 
encountered priority ought to be based on actual practice. since 
it is quite possible for a coal of low ash content of fusible 
nature to entail more trouble, and waste due to fusing and 
clinkering, than coal of higher ash content of infusible nature. 
CALCULATION OF Fuston Pornts or Coat Asn From ANALYSIS. 

17.01A + 15.56B + 6.06C = Fusion Temp. (°C). 
Where A = Al,O,,2Si0,. 
B = % Remaining SiO,. 
Cc % Fe.O,. 

The nearer the composition of the ash is to the true silicate 

of alumina (Al,O, 2510,), the more infusible it will be. The 
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formula given herewith, deduced from a large number of tests 
by the author, has proved very useful. é i 
“The presence of ferruginous matter in ash is easily detected 
by the reddish colour found; a red ash may be regarded as 
one of low fusibility, the degree varying with the intensity of 
colo ur. 
, n system of sampling the ash from each boiler should be 
employed; samples taken regularly from different firemen 
eventuall y give useful information as to whether the coal, 
boiler, fireman is at fault, and wherever it is found the 
troubk should be put right. 

Slicing bars should be used judiciously at intervals to re- 
move any fused clinker; this will permit of combustion on the 
whole vrate, while a more uniform arch temperature, which 
is essential for furnace and refractory life and proper com- 
bustion. will be the result. 

The purchase of coal on a calorific, or purity, basis, sooner 
or later. must be adopted. As an alternative to a B.th.u. 
basis, suitable grades of coal in which size, ash content, and 
moisture are fixed as standards should at least be possible. 
Naturally the ash content would vary with the geological 
situation. 

The proximate and ultimate analysis of a coal supplies valu- 
able information as to its potential properties, but from the 
economic and useful point of view its heating value is most 
important. A bomb calorimeter, in which hydrogen, carbon, 
and sulphur, in addition to B.th.u. can be determined, is a 
very useful piece of apparatus; it is a regrettable fact, how- 
ever, that even with high-grade instruments, the most suit- 
able coal cannot be determined, because many a coal g:\ 
satisfaction in the laboratory causes considerable trouble in 
the boiler house. Laboratory tests on new coals should be 
followed up by a trial on a boiler under actual conditions, but 
the purchase of a fuel has to be judged chiefly on the data 
supplied by the laboratory. 

The author has attempted to make allowances for the fol- 
lowing :— 

(a) Variation and increase of ash content. 

(b) Variation of combustible in dumped ash, and amount 
of useful heat discarded with this at 1,000 deg. F. 

(c) Variation in quality and grade of fuel, with excess air 
required in practice and unavoidable loss due to mois- 
ture and combustion of hydrogen, these being worked 
to a final temperature of 350 deg. F. 

In fig. 2 the author plots a curve for suitability factor; this 
factor enables the commercial value of the coal to be ascer- 


PERCENTAGE OF ASH INDRY COAL 


Fig. 2.—Determination of Coal Suitability Factor. 


taine! when the price, the dry calorific value, and the cost 
of handling the ashes are known. 
he curves shown in fig. 2 are as follows :— 
1.—Plotted on dry ash and dry calorific values of 
coals from district coalfields. 
ww deduced after making allowances for a, b 
and ¢ 
3.—Ratio of No. 2 to No. 1, which may be used for 
practically any coal, given the dry B.th.u., thus 
amounting to a suitability factor. 
{.—Estimated calorific value of boiler house refuse as 
the quality of the coal varies. 
+ ih cee of refuse to coal burnt, deduced from 
For comparing the value of different fuels, the following 
forn : can be used :— 
Useful heating value in 3.th.u. X 2,240) = 
Price per ton in pence plus ash handling charges.) 


B.t th.u. dry X suitability factor x 2,240) ~ 
Price per ton in pence plus ash handling > 

(als B.th.u. per penny on dry coal. 

This is not pureh: ising coal on a calorific basis, for although 
the tability factor is first deduced from dry B.th.u. as 
detertiined in the laboratory, allowances have been made to 
a ‘e what would be the result of burning it under actual 

Mditions. 

It suggests an alternative when an actual trial on a boiler 


is out of the question, and a means of choosing from the 
analysis of small samples sent in from spot lots in the market, 
the best and most suitable. 

Washed fuel contains less ash than dry fuel of equal size, 
and will have lower ash values than the curves indicate. 

The foregoing formula can be applied to various grades of 
coal burnt on mechanical stokers, but it is obviously unsuit- 
able for powdered fuel where boiler refuse alone is considerably 
better as regards heat loss, than with the ordinary methods 
of firing. 

There is no doubt that a suitability factor is necesstry to 
make the actual analysis of coal as obtained in a laboratory 
useful, and to estimate the potentialities of any coal where 
possibly boiler tests cannot be carried out. 

Generally it has been found that coals falling below the 
laboratory estimate are either unsuitable or uneconomical, 
while those giving approximately the same, or higher, resultse 
than estimated, are suitable coals for selection. 


Water. 


Primarily the treatment of feed water is to eliminate the 
following troubles :—(1) Scale and other matter deposited in 
boiler drums, tubes and piping, (2) Priming, and (3) Various 
forms of corrosion. 

Experience with the various forms of apparatus on the 
market proves that scale can be more or less eliminated. 

Usually concentrations of sodium carbonate and hydrate 
have been considered the chief cause of priming; however, 
many engineers claim that priming will not occur provided 
such insoluble impurities as mud, oil, soap wastes, and matter 
in suspension are absent. 

Research has proved that with practically all natural waters 
corrosion stops with the removal of oxygen, but there are so 
many openings for its admission about the power plant that 
it presents, without a doubt, the most serious drawback to 
efficient boiler life. Evaporators remove most of the impuri- 
ties from feed water, including dissolved oxygen. Make-up 
feed water, whether raw supply or discharge from softeners, 
should be given special attention; the assumption that water 
leaving the softener requires no further treatment often results 
in considerable trouble. 

Usually it is advised to keep the alkalinity slightly above 
the degree of hardness as the water leaves the softener; very 
often, however, condenser leakage permits of scale- forming 
matter reac hing the boiler, and additional chemicals are re- 
quired for its neutralisation. It appears, therefore, that where 
softeners of the lime soda type are installed, the lime should 
be controlled from the softener outlet, and the soda from the 
boiler to ensure all water being treated. No excess of lime 
should be allowed to leave the softener except in special cases 
of corrosion, where possibly a thin lime carbonate scale on the 
parts affec ted would act as a preventative. 

The degree of free alkalinity within a boiler should be due 
to sodium salts only, which, kept at a reasonable standard 
varying with the class of water, dissolves any free CO, and 
allows for any fluctuations in hardness and quality of water 
entering the feed line. 

It follows therefore that, besides testing and treating the 
make-up, it is always advisable to sample the water as used 
in the boiler. Samples regularly tested for hardness, free 
alkalinity, and sodium chloride provide most useful informa- 
tion for variation of treatment, concentration, and blow-down. 

Where condenser leakage is experienced, samples of conden 
sate should be tested daily, so that any undue amount of 
hard water is kept out of the boilers. The amount of leakage 
can be determined by the silver nitrate method or by means 
of the Dionic water tester, while there are various forms of 
apparatus on the market for indicating leakage automaticall). 

The condensate should also be tested at intervals for dis- 
eolved air, and wherever possible discharge tanks should be 
enclosed and steam sealed to prevent contamination with air. 

The samples should always be examined for o'l, which may 
be detected on the surface, as a check that the glands are 
being kept tight to prevent oil getting to the boilers. 

As all water used on the system for steam generation is 
brought together in the boiler house feed tank, it is a con- 
venient place to detect any excess of dissolved oxygen, which, 
on being found, can be traced to its source and rectified. 

In many stations the circulating water contains corrosive 
manufacturing waste, acid ganister discharge, &c. This makes 
it imperative to carry out periodic analysis or daily test for 
various offending chemicals. 

Oil and glutinous matter in circulating water are probably 
the greatest sources of trouble affecting condensing efficiency. 


(To be concluded.) 


Discussion, 


Mr. D. Wiuson said he had just returned from an extensive 
tour in the United States, and the impression upon his mind 

was that much greater attention was being paid to power 
plant chemistry there than in this country, In America every 
station engineer knew all about the fusing point of the ash, 
and it was entered in the proximate analysis as regularly as 
any Other item. The burning of the cast iron in mechanical 
stokers was largely to be traced to the fusibility of the ash, 
as also were most of the troubles with the brickwork. The 
troubles were, perhaps, not quite so great when powdered fuel 
was used, but it might be that the troubles encountered with 
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powdered fuel i in America had led engineers there to take such 
a deep interest in the fusibility of ash. 

Mr. R. A. Caatrock (Birmingham) pointed out that the 
moisture content in washed fine coals was much larger than 
the 10 per cent. mentioned in the paper. In his experience 
it was nearer 20 per cent. and it was a much more serious 
problem with fine coals than with some of the larger kinds, 
because the water would not drain out so easily. It was only 
by constant analysis and test of the feed water that reliable 
and better results could be obtained. In America they were 
running boilers up to an average of 15 lb. per sq. foot, whilst 
the lower tubes of these boilers were run as high as 50 lb. per 
square foot without danger. That, however, could only be 
done by means of constant analysis. 

Mr. R. Dowson (Messrs. Parsons) urged the importance of 
paying constant attention to the uniform quality of the coal 
used in electric power stations. One of the best methods for 
increasing the thermal efficiency without increasing the 
steam temperature was to heat the feed water by 
steam withdrawn from the turbine, which brought in_ the 
question of using an economiser for recovering the heat of the 
flue gases. In many arrangements at present it was im- 
possible to use the economiser at all. By the use of air pre- 
heaters for recovering the heat in the flue gases it was found 
that there was no trouble with the boiler furnace. This, how- 
ever, brought in the question of composition of the coal, be- 
cause the rate of heat transmission of the boiler was increased, 
but with unsuitable coal this increased rate of heat transmis- 
sion had a deleterious effect upon the firebox and the grate. 
Therefore, all large coal users should certainly buy upon the 
basis of calorific value, even if they could not buy on a more 
scientific basis than that. Only in this way would they be 
able to make steam stations as efficient as Diesel engine 
stations. 

Mr. R. B. Mritcnett (Glasgow) thought the outstanding 
feature of the paper was the method outlined for the deter- 
mination of a factor of merit applicable to the scientific pur- 
chase of coal. At the same time he -did not agree with the 
method described in the paper for the determination of mois- 
ture content and volatile content in the proximate analysis 
of coals. He had found in many cases that drying at a tem- 
perature of 100 deg. C. for four hours was necessary to expel 
all the moisture. Moreover, in certain cases, if the drying 
period were exceeded the sample gained weight, due possibly 
to some sort of oxidising action. In also disagreeing with the 
author’s method for the pleneiention of the volatile content, 
Mr. Mitchell said the best results were obtained by the use 
of an electrical muffle furnace with an adjustable resistance 
and ammeter, graduated to a temperature scale, in the circuit, 
thus ensuring that all the operations were carried out under 
similar temperature conditions, in his case 900 deg. C. He 
now had an all-electric laboratory for chemical testing work. 
Although congratulating the author upon the useful work he 
had done in endeavouring to draft a basis for the scientific 
purchase of coal, he was afraid they were some distance from 
getting coal agents to look at anything of a scientific nature 
and, in any case, the first result would be an increase in the 
cost. He suggested, however, an ash clause to ensure effec- 
tive washing of the coal at the collieries. Present-day boiler 
test codes were in a hopeless state of confusion. The 
chemical water-softening plant should not be used alone in 
large modern plants for the production of make-up feed water; 
the discharge from the softener should be the initial stage 
in a circuit in which was installed evaporating and de-aerating 
plant. Where the make-up feed water was not of an alkaline 
nature and contained only a small amount of impurities in 
solution, and suspension, the chemical water-softener could be 
eliminated and only evaporating and de-aerating plant utilised. 
All main transformer oil at Dalmarnock was tested, under 
B.E.S.A. conditions, for dielectric strength, once per month, 
and samples breaking down below standard were further 
examined for moisture, acidity, sludging, &c. Lubricating 
oils were tested once every six months. 

Mr. J. Wricut (Belfast) said the moisture content of coal 
had an enormous effect. It had been suggested that the Elec- 
tricity Commissioners should devise some formula for calorific 
value, but he felt it would be far better for the I.M.E.A. to 
take it up, because if all municipal undertakings adopted the 
same basis, then the Electricity Commissioners and everybody 
else would have to adopt it. Certain comparisons were at 
present made by the Electricity Commissioners, but they did 
not know whether they were true comparisons or not because 
they . not know how the calorific values were arrived at. 

Mr. W. C. P. Tapper (Stepney) said a most important point 
was ao) the supply of suitable men for this chemical work 
was to come from. Most of the young men had not sufficient 
running experience, whilst the chemical knowledge of the 
regular staff was somewhat rusty. The selection of the right 
type of he 3 was of great importance. 

Mr. 8S. J. Watson (Salford) said that his experience had 
shown that in the case of comparatively small washed slack 
the water content might be anything from 6 to 14 per cent., 
with an average of, say, 8 or 9 per cent. It was also impor- 
tant to purchase on the BA of the coal as delivered into the 
bunkers because the weight which left the colliery and the 
weight when it reached the purchaser might vary within wide 
limits owing to gain or loss of moisture on the way. He 
specially wished to emphasise the importance of seeing that 
value for money was obtained with the washed slacks which 
so many of them were now using. If the tests were taken by 


an independent authority, the colliery people were not » 
likely to dispute the figures. One of the best methods of deg). 
ing with troubles with feed water was to ensure a closed gyg. 
tem with a de-aerating plant for the make-up . 

Mr. T. Hatt (Burton-on-Trent) said that he found that 
he was getting about 4 to 1 ton extra in every ten-to: truck, 
due to rain gathered on the way. He tried the effect .{ senq. 
ing a sheet to the colliery to be put over the coal during 
transit, but then found it necessary to wet the coa! before 
use. Therefore, he let the coal come through as usual and 
dealt with the moisture in the furnaces. Water in (urtop. 
on-Trent had 26 to 80 deg. of hardness; he now used an 
evaporative plant to reduce the hardness, but found, through 
the assistance of a chemist, that ammonia was pres nt, the 
first sign of which was that there was a red deposit i1 nstead 
of the usual white sulphate. This ammonia came f)\\1n the 
breweries’ effluent. 

J. R. P. Lunn (Darlington) said he had ado; ted 
method of taking coal samples which had proved ver: satis. 
factory in that the colliery companies accepted the ‘esults, 
He took a cone-shaped receptacle, 4 or 5 inches at tie top 
and 8 or 9 inches at the bottom, and hung this un/er the 
truck. This receptacle held about 20 lb., and fhe quantity of 
coal so obtained was put into a Sturtevant sampler, whi-h was 
arranged so that about 5 per cent. of the coal put through jt 
was delivered into a separate receptacle. This amouit was 
placed in an air-tight tin, and similar samples were taken 
from all the trucks of that particular consignment. ‘These 5 
per cent. samples were then taken to the laboratory and 
analysed. This method had been in use for eight ov nine 
years. 

Mr. S. E. Feppen (Sheffield) said his department |: d in- 
creased its plant efficiency by 10 to 15 per cent: sin» Mr. 
Miles was engaged. So far as small stations were con «rned, 
he suggested that the I.M.E.A. should collect figures of «alori- 
fic values of coals from such stations as could send them in, 
in order that these figures might be a guide to the sinaller 
stations which could not afford to employ a chemist. 0 get 
over the trouble of large coal segregating at the sides of the 
hopper, he had fitted thin bars to the centres of the chain 
grate stokers and thus obtained more uniform burning. ith 
a view to avoiding trouble with the arches he had had some 
bricks built of the expensive siluminite clay from India which 
had been used for the top of electric furnaces, to see i! they 
were better than carborundum. He did not think it muttered 
how much one paid for firebrick if it could only be got to 
stand the high temperatures required nowadays. A special 
instance of the value of a chemist in the works had been seen 
at Sheffield. Something like 200,000 gallons of insulating oil 
was used per annum, and plant for purifying that oil had been 
installed. The sludge was removed—and, incidentally, used 
for putting round ordinary street boxes—and the oil rendered 
suitable for use again at a cost of 3d. to 4d. per gallon, whereas 
it cost formerly 3s. 6d. per gallon to replace the used oi! with 
new oil. This plant had completely paid for itself in four 
months and several times over since then. So satisfied were 
the colliery companies around Sheffield with the system of 
testing coal adopted there that they now asked the depart- 
ment to carry out tests for them privately. 

Councillor J. W. Cotuins (Birkenh:ad) said he had come 
specially to hear this paper, and would go back and recommend 
that a chemist should be engaged by his committee. 

The author’s reply will appear in the I.M.E.A. Proceedings. 


A-Gargantuan Electric Sign.—According to Ele trical 
Merchandising the mountains in the neighbourhood of }!olly- 
wood, the centre of the American film-production ind: stry, 
have been “adorned ’’ with the largest electrical sign ever 
constructed. This enormous erection consists of the word 
Hollywoodland in letters 45 ft. high, the whole 
about a quarter of a mile in length. Our contemporary states 
that four thousand lamps are used. As from the photographs 
reproduced with the note we judge that the lamps must 
actually be in the face of the sign, even this number \ould 
appear to be very inadequate for the purpose unless they 
are of great power. 

Flueless Gas-heating Stoves.—A joint committee «/ re- 
presentatives of the Society of Medical Officers of Health 
and the Royal Sanitary Institute has been considerin. the 
use of gas stoves for domestic and workshop heating » here 
no provision is made for the escape of flue gases to the 
outer air. The report of the committee has just been i ied, 
and a summary of the conclusions arrived at is as fol! ws: 
“So convinced are the committee of the absolute nec «sity 
of a very free ventilation existing where flueless gas ~ oves 
are in use that—bearing in mind the usual absence of this 
free and effective ventilation in living rooms, bedrooms, *“ork- 
rooms, &c.—they think it desirable to discourage the ‘i:tr0- 
duction of these stoves and to express the opinion that ‘heir 
use can only be justified in such places as entrance ‘alls, 
passages, landings, &c., where ventilation is free and « here 
the occupants do not remain for any considerable leng'h of 
time. In support of this conclusion it may be noted that 
for more than 30 years it has been one of the rules «’ the 
Royal Sanitary Institute that no stove in which het is 
produced by combustion of gas, coke, or charcoal may be ad- 
mitted to the exhibitions of i Institute unless it is designed 
for use with a flue,”—Gas World. 
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The Perfect Estimator. 
By T. J. B. 


EsrivaiinG is usually considered to be a rather monoto- 
nous non-technical job, which may be satisfactorily 
handled by an intelligent lad who has served his time 
in the cost office and has attended evening classes. Only 
an experienced estimator can appreciate the many 
qualiti and the wide experience which the work de- 
mands, and some thoughts on the subject may be of 
interes'. 

As a basis, it may be assumed that an estimator must 
have a complete practical and theoretical knowledge 
of his branch of the industry, including workshop and 
drawiny-office practice, test-room and erection exper!- 
ence, and a general outline of the latest advances, im- 
provements, and inventions up to, say, a year ahead. 
Add a familiarity with the price of every possible com- 
modity, and some rudiments of high finance and the 
policy of ‘‘ The Management,”’ and our estimator may 
be considered fit to embark on his career and handle 
small jobs under close supervision. 

In time he will learn to be a thought reader, able to 
read between the lines of every inquiry and deduce 
from some remark about terms of payment the fact that 
the prospective customer wants the quotation to include 
all pipe work, a new cooling tower, and a rack of 
spanners. The omission of information regarding 
voltage and system will not cause our estimator any em- 
harrassment—he will find all this in a list of supply 
undertakings, and state in the quotation that the supply 
is 6,600 volts, 3-phase, 50 periods, neutral earthed, when 
all the customer knows is the price per unit. 

If our mythical friend deals with erection work, he 
will naturally know all about the conditions on site, 
will be aware that there is rock beneath a foot of sand, 
no road within a mile, a blacksmith in the village who 
can do simple welding work and can tell the erector a 
good place to put up at. When his chief shows him two 
cost cards for identical stock items, differing in cost by 
50 per cent., he will at once explain that the man who 
makes these things had missed a winner by a short head 
on the day he made the last lot, and was naturally not 
able to put his back into the work. In calculating 
delivery dates instinct will tell him what stocks will be 
low when the order goes through, how long it will take 
to get special material from Tomsk (branch line from 
Omsk —trains during summer only), and when the next 
strike is due. 

A smattering of modern languages will enable him 
to understand that ‘‘ an. interrupter in a bath of oil 
with detachers automatic ’’ is a brutally literal trans- 
lation meaning an automatic oil switch. 

Discretion and common sense are necessary when deal- 
ing with a request to provide ‘‘ everything necessary 
for ‘ec safe and economical working of the plant.’’ It 
is not usual to supply a staff of trained engineers, 
although this may really be essential for safe working. 

Our estimator will have a fairly accurate idea of the 
climste of every town in the world, the class of labour 
avaiable, ¢.i.f. rates to the nearest port, and the local 
Hone Office ’’ rules. 

I is hardly necessary to mention that a command of 
reas nably correct and clear English is essential; 
flowy rhetoric is out of place in a specification, and 
80 ae faulty construction and obvious grammatical 
err: 

T.. most valuable part of our estimator’s equipment 
will se his memory. Tucked away in his brain will be 
fact. concerning customers’ likes and dislikes, a short 
list f their orders, how one firm will pay a good price 
for © first-class job—but it must be first class—how 
ano'ver firm doesn’t worry about finish if the price is 
reas nable and the plant runs all right, and so on. 
_T» above by no means exhausts the list of desirable 
Viri cs, but it will be realised that a man who has all 
thes attributes deserves a good salary and a better title 
than that of ‘‘ estimator.” -‘‘ Inquiry engineer ”’ is 
prol ibly a better term, and indeed he should be an 


engineer, handling jobs from the inquiry stage to com- 
pletion of erection, in which case he becomes a contract 
engineer. 

One of the best arrangements is for men to work 
in pairs, the senior to plan out the installation, 
interview customers, and supervise the whole job, the 
junior doing the actual routine figure work of esti- 
mating and dictating less important tenders. The 
senior will be able to handle orders and important ten- 


ders without being. overworked, as the number of 


inquiries which do not mature will keep his assistant 
busy. By this plan every job has individual attention, 
and a responsible man can be employed capable of 
taking entire charge of the work, consulting on matters 
of policy only the manager of his department, who will 
thereby be relieved of a lot of worrying supervision. 
Incidentally, estimating will become less of a blind- 
alley occupation. 


An Improved Overload Time-limit 
Relay. 


Some two years ago an improved form of overload time 
limit relay was devised by the Swedish General Electric, Ltd., 
and after numerous tests under different working conditions 
over lengthy periods this apparatus has within the last few 
months become available for e¢ommercial use. 

Generally the standard relay is built single-pole: it is of 
the induction type and intended for use in conjunction with 
current transformers. The time lag can be adjusted from 
2 to 20 seconds, whilst the current setting can be adjusted 
from 80 per cent. of normal load to twice full load. The 
actual working parts may be considered under two head- 
ings:—(1) The driving device with current-setting attach- 


Fig. 1. An Improved Overload Time-limit Relay. 


ment, and (2) the release mechanism with time-setting attach- 
nent. 

Fig. 1 indicates the apparatus in its finished form, the whole 
relay being closed in a light metal casing with a large window 
in the front, showing exactly the time and current settings 
with characteristic curves on the dial for the attendant's 
guidance. 

The driving device consists of an aluminium disk which is 
caused to rotate on the induction principle by the combined 
influence of a stationary electromagnet and an auxiliary field 
displaced from it and with a permanent magnet to act as a 
damper. The spindle to which the disk is attached is carried 
by a fork-shaped bracket and normally the disk runs idle, dis 
connected from the operating or releasing mechanism. Rota- 
tion of the disk commences with a very small current (10 per 
cent. of the value set) passing through the coil winding, and 
this is an advantage, as it is possible to observe through the 
window that the relay is in working order. 

The operating coil is fed from a standard current transformer, 
which at full load would have a normal secondary current of 
5A. This coil is provided with tappings, enabling the re- 
lay to be set for different current values. The tappings are 
arranged in such a manner that the number of active turns 
is inversely proportional to the release current, thus the 
ampere-turns are constant at all current settings. As a result 
the time calibration curves are always of the same shape and 
allow an unusually large and exact variation of the release 
current. 

To vary the current setting a small plug is inserted in 
whichever opening is desired in the multiple contact piece 
provided on the right hand side of the relay. The point of 
the plug projects beyond the contact piece and comes opposite 
the particular current marking for which the instrument is 
set. The minimum current setting is 4 A and the maximum 
10. The releasing mechanism consists of a toothed sector 
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operating 2 moving arm placed on top of the electromagnet. 
When a current passes exceeding that for which the relay is 
set, the torque on the aluminium disk increases, and in addi- 
tion to the rotary motion of this disk the latter is displaced 
to a small extent horizontally, thus allowing the worm wheel 


Fig. 2.—Mechanism of Relay. 


on the disk spindle to engage with the toothed sector referred 
to above. With the continued rotation of the disk the toothed 
sector rises, as a result of which the relay contact is operated, 


The Empire Mining and Metallurgical Congress. 


thus causing the switch or other device to trip. Each relay 
is provided with a standard bracket-shaped fitting, which cap 
be turned upside down, whereby the relay contact can be 
arranged for opening or closing the circuit, whichever jg 
desired. 

With this form of relay ‘‘ floating’’ is impossible. If the 
overload ceases before the relay contacts close, the current 
has only to sink to 85 per cent. of the value set on the scale 
to bring the whole mechanisin instantly back to its origina) 
position. To alter the time setting an adjusting screw js 
provided by means of which the lower position of the toothed 
sector can be adjusted, thus varying the time taken to raise 
it to the release armature. Apart from the usual setting for 
time and current, an auxiliary device is provided whereby 
the relay gives instantaneous release if the current exceeds 4. 
6, or 8 times the normal current setting. This is done by 
means of a milled screw governing the position of the auviliary 
moving part of the magnetic circuit. 

Tests carried out with a number of these relays in circuit 
set for varying times with the same release current, showed 
that their operation was so perfect that the relays could be 
made to trip in succession for any pre-determined tin: 

The power consumption for the standard inverse time ‘clay 
on a 50-cycle circuit is only about 8 volt-amperes, so thut in 
most cases these relays can be connected to transformers feed 
ing current and power measuring instruments without causing 
any appreciable error. 


The Wembley Exhibition Meetings. 


(Concluded from page 1024.) 


Mechanical Coal Mining. 

“This subject,’ states Mr. Sam Mavor, means not merely 
the upplication of a coal cutter or a face conveyor; it implies a 
co-ordinated system whereof the use of coul-face machinery 1s 
a part and may be defined as the application of coal-tace 
machinery in systematic conformity with a predetermined 
mining policy.’ In his paper the author reviews past pro- 
gress, states the present position, and indicates future pros- 
pects. 

In Scotland, where economic pressure has been most severe, 
the present position is that 40 per cent. of the total output 1s 
already mined by machinery, and the proportion is rapidly 
increasing; many thin seams which could not be commercially 
worked by hand are being mined by machines, and a valuable 
national asset is thus saved; at many of the collieries whose 
existence is entirely dependent on systematically organised 
machine-mining the proportion is 100 per cent., and all recent 
collieries have been planned on the basis of the whole output 
being cut by machines. In England and Wales the position 
is that only 11.2 per cent. of the output is machine-mined; in 
no other district does the proportion exceed 21 per cent. 

The distribution cf men over large underground areas 
and the attendant difficulties of communication, and therefore 
also of co-ordination, lead unavoidably to much loss of time 
the most costly factor in production. Moreover, the output 
per man is governed largely by the inclination of the indivi- 
dual miner, whereas with intensive mining the men no longer 
work in isolation, but are grouped and all must share in the 
general activity on which depends punctual completion of the 
work allotted to the shift. Intensive mining thus transfers 
to the management the responsibility of obtaining the best 
production from a given expenditure of human effort, and 
brings under control the expenditure of time. 

Selection of the type of coal-cutter is a large subject. The 
sphere of the disk coal-cutter is restricted to longwall working, 
and its special character is its capability to cut the hardest cut- 
table materials; where the conditions are favourable to its 
use the machine will give service that cannot be equalled by 
any other type, and will cut faster, farther, and with lower 
cost of maintenance; it is the most powerful and strongest of 
coal-cutters, and the largest electrically-driven machines of 
this type are capable of giving from 80 to 100 h.p. for short 
periods. The chain coal-cutter, which in recent years has 
earned rapid!y increasing favour, occupies an intermediate 
place. The bar machine is the most versatile, and there are 
many conditions in which it is completely successful where 
both the other types fail. 

The capacity of modern heading-machines for rapidly and 
economically ‘advancing coal-headings has far-reaching influ- 
ence on plans of seam development. Narrow places can now 
be driven in coal rapidly and yield an output that enables the 
headings to pay their way. 

Of the many types of face conveyors, those that have sur- 
vived the ordeal of service conditions are mostly of the con- 
tinuously discharging (1) shaker, (2) scraper-chain, and (3) 
textile band types. The first-named is the simplest and the 
least expensive 1m first cost and in maintenance. 

A valuable adjunct to the face-conveyor is the gate-end 
loader, which provides continuous loading of trams in arrear 
where the men are safer and their freedom of movement is 
less impeded by timber. 


Where intensive mining is practised, considerable numbers 
of men are grouped on comparatively short lengths of jie. 
This condition opens the way to illumination of the working 
faces, and renders flood-lighting not only technically feasible, 
but economically advantageous; for adequate lighting is a con 
dition of development of the full advantage of mechanical 
appliances. 

[llumination of the conveyor-faces from end to end is already 
un accomplished fact in open-lamp pits. Wherever the use of 
electric light at the face is perinissible, there is no reason wliy 
the movements and operations of the men should be restricted 
by lack of light and by the necessity for attending to their 
individual lamps. 

The method of lighting conveyor-faces is the use of a siuull 
transformer in one phase of a three-phase circuit, for the sup 
ply of thirty 25-volt 25-c.p. gasfilled lamps, spaced at intervals 
of 12 ft. along the fuce, and as required at the loading position 
and at the conveyor motor. It is probable that the same «d- 
vantages will soon be available at conveyor-faces in gaseous 
mines. Another method of making powerful electric livtit 
available in safety-lamp pits is an ingenious device which em- 
bodies in a portable lantern a small compressed-air turline 
coupled to an electric generator for supplying a lamp of 4) 
or 30 or more candle-power; there are no wires external to 
the lantern, and it is an essential condition of working that 
the chambers containing the lamp and the electric parts sivl! 
be filled with pure air at a pressure above that of the mii 

Inadequacy of transport facilities is the rock on which s:- 
bitious schemes of face-conveying have not infrequently been 
wrecked. The following table gives the ascertained resu!ts 
of working by four methods the same seam, 2% to 3 ft. thick, 
at the same colliery, under the same physical conditions, 
under the same management, and by the same kind of men 

Output 


Method of Length Output Total No. man 
working. offace. perday. of men. shift’ 
haulaye. 
Yards. Tons. Tons 
(1) Hand-pick 75 60 18 
(2) Coal-cutting and hand- 
tramming 10 135 28 4.82 
(3) Coal-cutting and face- 
conveying (single unit) 9 120 21 5.71 


(4) Coal-cutting, face-con- 

veying, gate-end load- 

ing (single unit) i % 130 20 6.54 

The multifarious duties of the colliery manager make it i 
possible for him to acquire and apply expert knowledge »» 
every department; he must necessarily rely on subordinat’s 
skilled in their several specialities. It is submitted that 
technical staff usually at the disposal of the manager is not 
sufficient in number or adequate in training for the ta-k 
of organising and maintaining such a relative standard 
efficiency in production as is now common in other importa:t 
industries. 
Tin Mining in Malaya. 

In his paper on the above subject Mr. L. G. Attenborou.!) 
shows that in 1923 the British Empire’s production roe 
to 40.5 per cent. of the world’s total of 125,800 tor 


and that of Malaya to 31.5 per cent. This increase is entire \ 


accounted for by the increased amount of tin won by dredg:s 
in 1923. 
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‘arious types of motive power are in use, the most common 
arin ocuinary portable steam-engine giving from 60 to 70 
pb.p. A large number of superheated steam-engines are also 
on as well as semi-Diesel oil engines; the latter are found 
to be economical, and there are also a certain number of 
umps driven by electrical power, purchased from a European 
F mpany. There are 230 sets of plant of this kind in use in 
the Federated Malay States, of which over 160 are working in 
the Kinta Valley alone. The Gopeng Consolidated, Ltd., and 
Kinta Tin Mines, Ltd., are proposing to establish a hydro- 
slectric plant and will then in the deeper portion of their 
round use electrically-driven gravel-pumps instead of hy- 
jaulic elevators. This will give a much greater overall effi- 
weney, as 2 portion at least of the water used for the elevators 
vill be available for the monitors. Another interesting mine 
is that of the French Tekka Co., which was the first to intro- 
iyce the system of catching the water employed at as high an 
vevation as possible, and establishing a hydro-electric station 
ove the intake of the pipeline. The power so developed is 
transmitted to the mine and there used to drive gravel-pumps, 
shile the water is used for monitors. This company has 
stely installed a new electric power station about 800 ft. above 
the intake of the old power station, capable of generating 
13) h.p.; in addition to the 1,000 h.p. generated in the old 
vaver-station. The new power is to be used on outlying 
property and the excess will be sold to Chinese gravel-pump 
wipes. Another mine which has also adopted this principle 
{ developing power by water prior to using it for monitors is 
he Irdis mine, at Kampar. 
It is unlikely that any great extensions of this form of min- 
ng will be made, as practically all the available water sup- 
plies which give a satisfactory head have been taken up. 
The question of fuel supply has become most serious. If a 
ompany is operating four or five dredges there would be 
probably a considerable economy if the power were distri- 
uted electrically from one central turbo-electric station, but 
the extra capital does not justify this whe there are only 
ne or two dredges. In these cases probably the most 
onomical proposition at present is to install an internal-com- 
istion engine of, say, from 350 to 400 h.p. on the dredge, and 
ransmit power by direct current to the various points where 
t is required. 

Shortly after the war the Government went into the ques- 
ion of establishing a large low-head hydro-electric scheme on 
be Perak River, some 30 miles from Ipoh, and distributing 
bower tothe mines. Owing to subsequent financial stringency 
his matter was dropped, but Messrs. Armstrong, Whitworth 
ad Co. are now, with Government approval, going into this 
juestion. 


The Rhymney Compressed-air Installation. 


The installation described by Mr. E. L. Hann serves a group 
i ll collieries of the Powell Duffryn Steam Coal Co., Ltd., 
id the Rhymney Iron Co., Ltd., in the Rhymney Valley. It 
ould be mentioned that the underground conditions in the 
eam-coal measures of the South Wales coalfield, owing to the 
rge amount of fire-damp given off and the difficulty of keep- 
g satisfactory roads open, due to the tender nature of the 
of and floor, do not lend themselves to the extensive use of 
ectricity at considerable distances from the shafts, and that 
general, beyond the main haulages and main pumps situated 
ar the pit-bottom, all power used in-bye is provided by 
mpressed air. 
In 1919 the estimated quantity of compressed air required 
ring the coal-winding shift was about 100,000 cu. ft. per 
inute, but the capacity of the existing compressors had 
ecome inadequate. 
The decision was to put down central generating plant, 
ising of the existing plant only the electrically-driven com- 
essors and adding one or more electrically-driven compres- 
ts at the far ends of the mains. A central electric station 
have a capacity of 30,000 kilowatts, with steam conditions 
30 lb. per sq. in. and 750 deg. F. temperature, was in 
urse Of construction at Bargoed, so that it appeared to be 
obvious step to extend this station by the installation of 
Necessary turbo-compressors. A full description of this 
ition was included in a paper the author contributed to 
South Wales Institute of Engineers. 
Variable peed motors were found unnecessary, and _ for 
Werfactr improvement it was desired to use salient- 
‘€ syneironous motors, but the general impression of 
® manviacturers was that this type of motor had 
* suffci-nt starting torque to run the compressors up 
speed ; ¢ periments were therefore carried out which showed 
Rt the sturting torque need not exceed 33 per cent. of the 
load torque; having proved satisfactory, this type of motor 
* been st:ndardised. The advantages over the ordinary syn- 
16 luction-motor are : higher efficiency, larger air-gap 
* latter enabling the motor to be safely direct-coupled to 
fompre sor flywheel), and a greater range of power-factor 
itrol. © efficiency of the latest motors is 95.7 per cent. 
power-factor, thus reducing the consumption per 1,000 
. of air from 133 to 129 kilowatts. The light-load losses 
also lower. Tables I and II show the comparisons of the 
> cost: and efficiencies for generating and transmitting 
tet cu. ft. of air various distances by: (1) transmitting 
pf ‘9 @ point at which the compressed air would be 
“pay tere using a motor-driven compressor; (2) genera- 
Steim-driven turbo-compressor and transmitting the 
Y Pipelines, the size of the air-mains chosen being such 


as to give approximately equal energy losses to those experi- 
enced in electrical transmission. 


Taste I.—Tortau Costs. 


Distance, in miles ... due 1 3 5 
£ £ 
Electrical transmission ... 56,200 62,600 69,000 
Air gransmission ... 82,000 40,500 49,000 
Taste IT.—EnerGy Losses Per Cent. 
Electrical transmission - on 3.2 4.6 
Air-transmission 0.85 2.5 4.2 


The Metallurgy of Special Steels. 

In a paper on the above subject, Dr. W. H. Hatfield (of 
the Brown-Firth Research Laboratories) deals with develop- 
ments under three headings: (a) Improvement in the pro 
cesses of manufacture and manipulation resulting in increased 
reliability; (b) modified and new compositions resulting in 
improved or new properties; and (c) a more intimate know- 
ledge of the properties of the steel from the designer's stand 
point. 

The production of more reliable and effective permanent 
magnets has been a necessity of recent years, and it can be said 
that the metallurgical investigator has tackled that problem 
with considerable success. The influence of the various items 
of the process of manufacture in producing variable results 
in the final magnet has been thoroughly explored, with the 
result, for instance, that the ordinary tungsten magnet can 
now be guaranteed to give a coercive force of from 60 to 65, 
accompanied by a remanence of from 10,000 to 11,000. A 
great advance in our knowledge and in the properties of 
magnet steel has resulted from the work of Prof. Honda, who 
has found that by the addition of from 30 to 35 per cent. of 
cobalt a coercive force not under 200 may be accompanied by 
a remanence of 10,000. It will thus be seen that, in 
this field, particularly, metallurgical developments place some- 
thing of very real value in the hands of the electrical engineer. 


The Sullivan Mine Cottrell Plant, 


In their paper Messrs. W. M. Archibald, E. G. Montgomery, 
E. M. Stiles, R. W. Diamond, B. A. Stimmel, J. Buchanan, 
G. E. Murray, J. J. Fingand, and S. G. Blaylock outline 
the history of the Sullivan Mine, now owned and operated 
by the Consolidated Mining & Smelting Co. of Canada, Ltd. ; 
give an account of the various methods by which the ore 
has been treated; and finally outline the present mining and 
metallurgical practice, along with a description of the plant 
at Kimberley and Tadanac. Electric battery locomotives are 
used, and such machines as fans, air compressors, ** muck- 
ing’ plant, crushing rolls, pumps, travelling cranes, &c., 
are all electrically driven, and a 600-ton magnetic concentrator 
was built, but was later abandoned in favour of the flotation 
process. ‘Three-phase, 6U-cycle power from the East Kootenay 
Power Co.’s plant at Bull River is transinitted at 60,000 volts, 
and transformed to 550 volts in a sub-station adjacent to the 
mill. From eight 800-ampere panels cables feed through a 
distributing tunnel the individual starting panels. Nearly 
all machines have individual motors, most of which are direct 
connected through flexible couplings. A large number of 
spur-geared speed-reduction units are employed. There are 
160 motors in use, varying from 1 to 200 h.p. The installed 
h.p. is 739; operating h.p., 509. 

‘The electrolytic plant was constructed in 1915, and has 
shown that it is able to produce zine more cheaply than the 
retort method. It is also able to handle more complex 
material of a lower grade. 

The roasters have a common flue that leads to a 16-section 
Cottrell plant, constructed on the plan of those connected 
to the D. & L. plants at the lead-smelter, referred to later. 
This treater, however, is operated on the down-draught prin- 
. Two 25-kVA rectifier sets supply the power for this 
plant. 

The Trail method of leaching, which calls for a double- 
circuit continuous counter-current leach, has proved to be 
an important factor in the efficiency and cost of this part 
of the process. There are two distinct leaching circuits, 
the ‘‘ acid’’ and the “ neutral.’’ The purified solution from 
the leaching plant is treated by electrolysis, the zinc being 
deposited on aluminium cathodes. One electrolytic building 
contains 12 electrolytic units and the other 14. Each unit 
consists of 18 double-cell tanks. The arrangement of lugs 
and bus-bars is unique, and has given very good gervice. 
It uses a minimum amount of copper, and the current leakage 
is small. The anodes are welded to the léad-covered copper 
bus-bars, and the copper cathode lugs are split so as to allow 
them to act as a spring when forced down into a slot in the 
copper bus. This system allows the anodes from each cell 
to be lifted as a unit for cleaning. The average ampere-hour 
efficiency is from 90 to 95 per cent. The current density used 
is from 26 to 27 amperes per sq. ft., and the voltage-drop 
across each cell is about 3.5 volts. The power is supplied by 
motor-generator sets, each consisting of one 1,150-kVA syn- 
chronous motor and two 500-kW generators. A generator is 
placed on each side of the motor, and each generator supplies 
power for one battery of 36 cells. 

Three separate sets of Cottrell plant are in use for handling 
lead-bearing gases. The oldest was the first commercial 
installation of its kind in connection with the lead-smelting 
industry, and is used for cleaning the gases from the lead 
blast-furnaces. The other treaters are attached to the sinter- 
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ing plant. It is not only necessary to control the velocity 
of the particles through the pipes, but also to have a con- 
ductive deposit. The general method of obtaining this has 
been to humidify the gas by water sprayed under pressure, 
which has brought in its train a number of new problems, 
some of which have yet to be solved in a satisfactory manner. 

The refinery operations comprise: (1) Electrolytic separa- 
tion of pure lead from lead bullion by the Betts process; 
(2) electrolytic separation of copper from copper bullion; 
(3) the furnace treatments whereby the gold and silver con- 
tents of the anode sludges from both electrolytic processes 
are converted into Doré metal; and (4) the parting plant 
where the gold and silver are finally separated one from 
the other. 

The Trail electrolytic-lead refinery was the first to operate 
on the Betts process developed at Trail. The anodes, 
weighing about 360 I|b., have a life of eight days, 
during which time two crops of cathodes are with- 
drawn, The voltage drop between electrodes varies from .23 
to .5 volt. The electrolyte used contains 11 per cent. to 
13 per cent. total H,SiF,, and from 6 per cent. to 9 per cent. 
lead. No purification of the electrolyte is required. 

Power for the Tadanac plant is obtained from a subsidiary 
company, the West Kootenay Power & Light Co., at Bonning.-- 
ton Falls, some 30 miles away on the Kootenay River. Two 
lines at 60,000 and two at 20,000 volts deliver power to a 
central sub-station. Here it is transformed to 2,200 volts 
and distributed to departmental sub-stations, where it is 
again stepped down to 550 volts, which is standard through- 
out the plant, except in the zinc plant, refinery generator 
rooms and rod mill, where 2,200 volts is used. The total 
power consumed for the present operations is about 14,000,00) 
kWh per month. 


New Electrical Devices, Fittings, 
and Plant. 


Readers are invited to submit particulars of new or improved devices 
and apparatus, which will be published if considered of sufficient 
interest. 


The ‘ Liberty’ Crystal Set. 


The outstanding feature of the ‘‘ Liberty ’’ crystal receiving 
set (fig. 1), which is being put on the market by the Hay- 
WARD TURBINE ENGINEERING, Lap., Liberty Works, Acton 
Town Station, W.3, is that it can lie flat wherever it is placed 
and is therefore not liable to be overturned. The apparatus 
is mounted in a circular stamped sheet case approximately 
6 in. diameter and 2 in. deep, highly finished in black enamel, 
with nickel-plated terminals and metal parts. The tuner is a 


Fig. 1.—The ‘ Liberty’ Crystal Set. 


variometer of special design. Between the aerial and earth 
terminals a thitd terminal is fitted enabling the set to be 
used on either long or short aerials, or long or short wave 
lengths within the broadcasting range. The type of crystal 
detector used is arranged for easy replacement of the crystal. 
The set can be provided with a hook for hanging it on the 
wall with another at the bottom for the accommodation of a 
pair of head ’phones. 


A New Sterling Radio Receiver. 


As will be seen from fig. 2 the new combined four-valve 
. receiver and loud speaker made by the Srertinc TELEPHONE 
AND Etecrric Co., Lap., 210-212, Tottenkam Court Road, W.1, 
is built into a distinctive cabinet of high artistic merit. The 
set incorporated is the well-known Sterling 4-valve, com- 
prising one stage of high-frequency amplification, a detector. 
and two stages of low-frequency magnification, the last of 
which is effected by means of a “ power" valve coupled by 
means of a Sterling ‘‘ power ’’ transformer. 


With a good aerial most of the British broadcasting station, 
can be received on this set at a strength sufficient to Operate 
the specially designed loud speaker built into the cabine 
which reproduces with great fidelity. As a consequence yj 
distortionless magnification in the set and pure re producti, 
by the loud speaker, the results given by this «: mbinatic, 
are particularly good. 


Fig. 2.—A New 4-Valve “ Sterling” Radio Receiver. 


Normally arranged for receiving British broadcasting, th 
set can be quickly adapted for wave-lengths up to 3,0() metres 
This is effected by sliding out the panel from the front, where 
upon coils can be added and the appropriate reaction units 
substituted. In this way, too, adjustments to the loud speaker 
can easily be made. 


A New Cigar Lighter. 


The Sates Company or America, 420, Turk Street, Sa 
Francisco, Cal., has sent us particulars of the “ Litit’ cigar 
lighter, which it has recently put on the market. This, as will 


Fig. 3.—The “ Litit” Cigar Lighter. 


be seen from the illustration (fig. 3), consists of a circuls" 
back-plate and guard mounted on a well-finished base. Th 
element is of the quartz-tube type, about 1} in. in lengt. 
and loaded to the equivalent of 40-W. The device * 
apparently made to be on circuit for long periods as there # 
no switching arrangement upon the lighter itself. 
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Iron Boxes for Surface Mounting. 

Fig. 4 illustrates one of a series of new boxes which have 
been produced by Messrs. J. H. Tucker & Co., Lrp., Tyseley, 
Birmingham, for the accommodation of two tumbler switches 
and for suriace mounting. 


Fig. 4.—Iron Switch Box for Surface Mounting. 


The box is provided with a spout entry boss of ample 
length for the conduit, giving at least six complete threads, 
this boss being placed as near the back as possible to obviate 


the necessity of ‘“‘ springing’’ out the conduit to allow it 
to enter the box. The end of the boss where it passes into 
the box is bell-mouthed to avoid chafing the cable. The box 
is so designed as to give ample wiring room all round the 
switches. The back of the box is drilled and tapped with 
screw holes both ways to take new pattern sunk switches 
on small bases for mounting either horizontally or vertically. 
The switches are pitched at 2}-in. centres. The box is at 
present provided with only one conduit hole. 


** Fluxite ’’ Used for Tempering and Hardening. 

Fiuxite, Bevington Street, Bermondsey, 8.E.16, the 
proprietors of the well-known soldering medium, draw our 
attention to a new use for this article, viz., its employment in 
case-hardening, hardening, and tempering. The method 
adopted for case-hardening is as follows:—A length of wire is 
attached to the article to be treated, so that it can be readily 
placed in and taken out of the fire. It is then smeared all over 
with a thick coating of ** Fluxite,’’ and powdered completely 
with finely crushed yellow prussiate of potash (potassium 
ferrocyanide). As much as possible of the latter is made to 
adhere, and it can be daubed on with an old knife. The 
article is then placed in a bright fire, and when brightly red- 
hot it is plunged immediately into cold water. 

This produces a clean, bright, glass-hard surface, which goes 
deeper and is better in every way than the patchy, uneven 
and scaled job arrived at by the old and inconvenient method 
of rolling the hot metal in dry potash. The “ Fluxite,”’ 
besides acting as a flux, keeps the potash where it is wanted 
and fuses it on free from scale. If a etill thicker skin of 
hardening is required, the article can be treated in the same 
manner several times. For hardening and tempering tools 
and other steel articles, the practice is as follows :—After the 
cutting edge has been polished in the usual manner, the steel 
is thickly smeared with ‘‘ Fluxite,’’ and then heated to red- 
ness and quenched in water. It comes out of the bath free 
from scale, and will still be bright enough to enable the 
colours to be seen when reheating to draw the temper. If the 
steel is heated without the ‘‘ Fluxite,’’ it has to be ground to 
remove the scale before tempering. It is most important that 
the steel should not be overheated. In hardening tools with a 
fine edge, such as engineers’ screw taps and dies, the 
tends to protect the edge from being burnt and 
scaled, 


Exports and Imports of Electrical Goods and 
Machinery in May, 1924. 


Taz values of British electrical exports for May reached 


£61,000 in insulated wires and cables, nearly all other sections 


| £1.330,573, increase of £18.6 previous showing marked improvement. 

é 7" 0, ‘ an increase of £18,640 on the previows month, the Electrical imports for the month increased by £62,489 as 
principal increases being recorded in the sections for insulated compared with April, electrical machinery (£25,616 increase), 
wires and cables (£38,540 increase), electrical machinery and unenumerated electrical goods and apparatus (£15,387 
(£37,424 increase), and batteries and accumulators (£17,950 increase), being the sections with the largest advances; the 

Increase); a falling off, however, is recorded in telegraph and total was £77,043 in excess of May, 1923. 
telephone cable and material exports of £76,674. As compared Re-exports of Fogeign and Colonial electrical goods and 
with M 1923, the total is £271,098 higher, principally due machinery at £25371 were £4,353 in excess of April and 
to an increase of £116,000 in electrical machinery and one of £7,817 more than in May last year. 

, Exports. Imports. Re-Exports. 
Electrical Inc. or dec. Inc. or dec. Electrical Inc.ordec. Inc. ordec. Electrical Inc. or dec. Inc. or dec. 
exports &s compared as compared imports ascompared as compared re-exports as com- as com- 
for with with for with with for pared with pared with 
May, 1924. Apl., 1924. May, 1923. May, 192%. Apl., 1924. May, 1923. May, 19294. Apl., 1924. Mey 1923. 

; Electrical yoods and apparatus 

(unenumerated) eee ee £165481 — £4,236 + £39,012 £82,318 + 815.387 + £7,387 £7,641 + £4,125 + £2,897 

: Insulated wires and cables 226,632 + 38,540 + 61,041 10.355 + 9,823 + 23,570 858 + 492 + 821 

Glow lamps ... 26,520 — 1,800 + 168 7.556 — 3,757 — 2,925 585 + 532 — 185 

; lamps and parte ... ve 706 + 377. + 13 1844 — 1469 + 14 13 4 3 + 13 

= Batteries snd accumulators ... 68,918 + 17,950 + 25,077 15,323 — 4,770 + 2,067 300 + 273 + 278 

anal Meters an] instruments ose 47,454 + 6.728 + 15,504 19.988 + 2,299 + 153,089 882 + 794 + 112 

Varbons ... ions 2,014 — 819 — 1,988 20.146 + 102 + 9,973 33 — 1,022 — 648 

x Electrical Machinery— 

Hlectrical machinery (unenu- 

merate?) 241,909 + 54,479 + 116,736 117,768 + 25,616 + 38,135 10,196 1,391 + 758 

bailway end tramway motors 23.264 — 3.935 10,869 — 

ther motorsand generators... 192,153 13,751 + 9,308 _ 
Pwitchbourds (not telegraph 

or telep»',one) 5,804 + 631 — 1,645 + 6 + 13 2% — ssi + 25 

Telegr nh and Telephone 

Cable and 

Helegraph and telephone wires 
and cable (not submarine) 109411 — 10,514 + 24,518 11381 — 569 — 3,060 70 — Sit + 70 
telegraph and tele- 

mone cable... 26,832 — 21,742 — 18,972 — _ 

. in length. en's and apparatus ... 193,472 — 43,418 + 11,195 63.978 + 8,874 — 11,179 73 + 1,715 + 6: 

Totals... «481,830,573 + £18,460 + £271,098 £380,970 + £62489 + £77,044 £25,371 + £4,353 + £7,807 

as there Inereage des the Exports. Imports, Re-exports. 

Months ended May, 1924 + £1,065,770 + £213,281 + £20,781 
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A Large Private Automatic 
Telephone Exchange. 


The Britannic House “ Relay’ Installation. 


At Britannic House in the City, the newly-erected steel-frame 
building of ten storeys, designed by Sir Edwin Lutyens, and 
built for the Anglo-Persian Oii Co., there has yecently been 
brought into service the largest private automatic telephone 
exchange yet erected in England. The installation is of the 
** Relay ’’ type, but is a new departure in respect of arrange- 
ment and voltage. 

The ‘‘ Relay ’’ switchboard and batteries, together with the 
P.O. manual switchboard, are housed in a large room in the 
upper basement floor, the charging panel and generator being 
in the lower basement. The equipment is arranged for 240 
lines, which have been already allocated, with an ultimate 
vapacity of 400. The framework, which is 8 ft. 9in. high, is 
divided into two racks, No. 1 having six, and No. 2, two bays 
all fully equipped. The main and intermediate distributing 
frames are of the combined type, comprising three verticals 
of framework. 

The planning of the groups, &c., is of quite novel character. 
Bay A contains the ringing machine with its accompanying 
groups, a marker group for 300 lines, a key and marker lamp 
group, two fuse panels, a recorder group, and a feed and con- 
necting group containing trunk connecting relays, and two 
ringing units. Bays B, C, and D, each contain one recorder 


group, a feed and connecting group, and three groups of 10 
‘subs’ each. Bays E and F contain a feed and connecting 


group and four groups of tén “‘ subs’’ each. The two bays on 
Rack No. 2 are identical with Bays E and F. Bays E and 
F are the standard equipment for subsequent additional bays, 
which each carry the equipment for 40 subscribers and their 
necessary feed and connecting group. 

The run of the switchboard cables is also a distinct departure 
from usual standard practice, one set being midway across 
the racks just above the feed and connecting groups and_pro- 
viding for commoning the “ in trunks,’’ recorder connections, 
“busy back,’’ ‘ number unobtainable,”’ tone, and ringing 
current, 16 trunks being provided initially on the squared 
principle, the ultimate being 32. The power plant consists of 
a d.c. motor-generator driven direct from the supply com- 
pany’s mains and having an output of 20 A. The panel is 
designed on P.O. lines, but has in addition to the usual 
switches a circuit breaker which releases on overload or 
reverse current. Each battery consists of 16 cells of 76 Ah 
capacity. The wiring of the huge building was a considerable 


The “ Relay’ Switchboard at Britannic House. 


task in itself, consisting as it does of six 100-pair paper-core, 
lead-covered cables supported by iron racks and tailed off at 
the switchboard end with silk and cotton covered cables and 
at the other ends with twelve 50-pair silk- and cotton-covered 
cables by means of potheads and thence to their respective 
junction boxes on each floor. The single pair cables are 
“* Maconite ’’ run in concealed conduit. The telephones are 
of the usual P.O. standard pattern fitted with the ‘* Relay ’’ 
dial switch. 

In conclusion it may be mentioned that the whole of the 
work, including the testing of the installation, was carried out, 
in spite of various unexpected and unavoidable interruptions, 
in a period of eight weeks. 


Published Specifications, 


Compiled expressly for this journal by Patent Agents. 

The name of the applicant’s patent agent, if any, will be found . 
specification. 

The numbers in parentheses are those under which the specifications wiy be 
printed and abridged, and all subsequent proceedings will be tak 


the printeg 


1922. 

33,067. Treating incandescent electric lamps.” W. J. W Decemier 
4th, 1922. (216,396.) 
1923. 

2,480. “* Electric fuse boxes, and fuses therefor.” C. W. X. Januar 
27th, 1923. (216,550.) 
2,571. ** Electric transmission of signals.”” J. Bethenod. Oct. 4th, 199 
(Patent of addition not granted.) (205,040.) ee 
2,791. “* Telephone systems.”” Automatic Telephone Manu turing 
Ltd., and C. Gillings. January 30th, 1923. (Addition to 194,427.) (216,554) 
5,324. Electrical discharge apparatus."’ British Thomson-j uston (; 
Ltd. (General Electric Co.), February 23rd, 1923. (216,562.) 7 
5,389. “* Electrical resistance heating elements and the mode of connects 
them to Heat-exchanging surfaces and to electric supply conductors.” } & 

Cox. February 24th, 1923. (216,564.) 
5,575. “* Production of electric arcs.” G. T. Southgate. Ma Sth, 199 
(194,687.) 
Frame aerials."’ British Thomson-Houston Co., Ltd., and R, ¢ 
Clinker. February 28th, 1923. (216,578.) es 


6,023. ‘* Thermionic vacuum tubes or valves.”” C 
and T. E. Goldup. March Ist, 1923. (216,585.) 
6,123. “ Thermionic valve circuits.” P. W. Willans. Mar 
(216,589. 


- Seymour, H. G, Hughes 


2nd, 1983 


6,126. ** Are lamps for projection.”” L. Kamm. March 2nd, (216,59 
6,141. Automatic telephone systems."" Automatic Te lephone Manufactyr. 
ing Co., Ltd., and R. bowland. March 2nd, 1923. (Additio: 168,397 


(216,591.) 


7,24. Construction of electrical heating element.” W. Wer kes Marc 
13th, 1923. (216,604.) 
7,526 


“Number dials for automatic and semi-automatic tele 
and the like.’ Siemens Bros. & Co., Ltd., E. 
March 15th, 1923. (216,608.) 


om: phone systems 
A. Petithory, a F. Baker 


7,001. “ Means for controlling the electrical circuit of w shing-scale 
mechanism."’ Automatic Scale Co., Ltd., and E. L. Blick. March Jéth 
1923. (216,609.) 

7,009. “ Electric motor-driven apparatus for haulage and oth: purposes,” 
Mavor & Coulson, Ltd., and A. W. Davies. March 16th, 1923. 216,610.) 

8,002. “ Renewable electric fuses.” British Thomson-Houstorn Co Le 
(General Electric Co.). March 20th, 1923. ; 


Co (216,612.) 
8,136. ** Overwinding gear for electric cranes.” B. E. F. 
March 22nd, 1923. (216,615.) 

8,354. “ Manufacture of electrodes from natural graphites.”” E Ridon 
Soc. Taleo e Grafiti Val Chisone. March 23rd, 1923. (216,617 


Greenaway 


8,086. ** Thermally-actuated electric switch.” French. rch 
1923. (216,618.) 

8,887. “* Trolley poles and standards in overhead wire systen A electric 
traction.” C. W. Merrick. March 28th, 1923. (216,623.) 

8,973. “* Electric drum-type controllers.” Crompton & Co., Ltd., and W. F 
Jones. March 29th, 1923.” (216,624.) 


10,491. “ Variable 
Electric Co., Ltd. 
(216,649.) 

10,532. “* Pad for use with wireless or other head telephones."’ 5S. Sheldon 
April 18th, 1923. (216,650.) 


electric resistances for potential contru!.”’ Igranic 
(Cutler-Hammer Manufacturing Co.). April 17th, 193. 


10,711. “* Reception of wireless signals." N. Lea and Radio Communication 
Co., Ltd. April 19th, 1923. (216,651.) 
10,981. Telephone repeating systems.” M. Latour. Apri! 22nd, 12 
(196,626.) 
11,210. “ Aerials for use in wireless installations.”” P. Rich son. April 
25th, 1923. (216,657.) 
11,442. Galvanic cells.” R. Ziegenberg. April 27th, 1923. (216,659 
12,286 “Chains for suspending electric appliances and for other pur 
poses."” G. & J. Swingler, Ltd., and E. Swingler. May 8th, 1928. (16,71 


. “ Electrical resistance 
August 24th, 1922. (202,95s8.) 

** Self-regulating are current electric generators.”” H. Wade (White 
Fuel Oil Engineering Corporation). May 23rd, 1923. (216,689.) 


units." Ward Leonard Electric 


13,936. “* Electric transforming apparatus.” J. E. Calverley iW. & 
Highfield. May 26th, 1923. (216,690.) 7 

14,397. Automatic reclosing circuit-breaker systems.” Brit! Thomsoa 
Houston Co., Ltd. June 5th, 1922. (198,683.) — 

16,700. “ Electric irons.” K. M. Raymond. June 27th, 192% (216,713 
17,727. ‘* Methods and machines for coating cores.”’ Western tric G 
Lid. (Western Electric Co., Inc.). July 9th, 1923. (216,724.) 

20,679. ** Electrically-illuminated sign.” S. R. Lines and Bri Oil ang 
Cake Mills, Ltd. August 14th, 1923. (216,743.) 

20,786. Electric leading-in terminals.” E. Pfiffner. August Lith, 12 
(202,641) 

21,285. “ Wireless receivers.” C. G. Rope. August 22nd, 192 216,78 
22.007. “ Electric furnaces or the like, and he ating eleme: therefor 
Metropolitan-Vickers Electrical Co., Ltd. (Westinghouse Electri nd Mane 
facturing Co.). August 31st, 1923. (216,756.) 

23,266. “* Automatic control equipments for electric rotary verters 
British Thomson-Houston Co., Ltd. November 29th, 1922. (Q07.7>8.) 
jooie77. “Closed arc lamps.” General Electric Co., Ltd. June 23rd, 1% 
(2. ) 


20,678. Tungsten arc lamps.’ General Electric Co., Ltd. May 
1923. (215,308.) 

26,733. Automatic reclosing circuit-breaker systems."’ Britis) Thoms? 
Houston Co., Ltd. (General Electric Co.). October 25th, 1923. (216,783 
27,148. “* Multi-pole electric junction boxes.” F. Fay. October 2 
(216,786.) 

27,609. Three-phase rivet heater." Soc. Anon. Electricité ct Elect 


Mécanique. April lth, 1923. (214,194.) 


27,876. ‘“‘ Apparatus for the electrical precipitation of suspen parce 
from gaseous fluids."’ Lodge-Cottrell, Ltd. (Metallbank und ‘allurgis! 
Ges. Akt. Ges.). November 6th, 1923. (216,789.) 

28,859. Armature windings for dynamo-electric machines.” tropoutas 
Vickers Electrical Co., Ltd. November 23rd, 1922: (207,521.) : 

31,055. ‘* Electric bell-push, whereby it can be used for the tension 5 
the electric circuit and wireless broadcast.” Dr. J. W. Cathles ond M. 
Cathles. December 1923. (216,802.) 

31,769. Electric braking mechanism."” H. V. James. Dec mber 
1923. (216,807.) 

32,566. “* Devices for supporting the globes or other form: of sh® 


made use of in electric lighting fixtures.” P. C. Egan. Fe vary 
1923. (211,839.) 


32,580. ‘‘ Electrical protective systems.” Metropolitan-Vickers Electr# 
Co., Ltd. January 5th, 1923. (209,412.) 
1924. 


762. X-ray tubes.” 
16th, 1923. (211,450.) 
897. ‘* Machines for the erection of telegraph poles and the 
Brown and R. Gardner. January 12th, 1924. (216,814.) 
7,990. Incandescent cathode discharge tubes.’? Naamlooze ennoots# 
Philips’ Glozilampenfabriken. March 29th, 1923. (213,605.) 


Phonix Réntgenrohrenfabriken Akt. Ges. Feb 
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The O RBI Fan. 


The New Fan with the Elliptical Traversing Movement. 
Patented throughout the World. 


Ask for them by name— 
The “ ORBIT ” Fan, 
the Fan with the Elliptical 


Traversing Movement. 
Samples may be seen 


at 
any of our Depots. 


Literature upon request. 


/ 


/ 


THE BREEZE 


IS HERE, 


THERE & EVERYWHERE. 


Ask for them by name— 
The “ ORBIT” Fan, 
the Fan with the Elliptical 
Traversing Movement. 


Our Representatives will 
be pleased to demonstrate 
the advantages of this 
Fan to you. 


The “ORBIT” Fan is undoubtedly the greatest 
advance in Fan design since the introduction of 


the Electric Fan. 


As the blades revolve they 


travel from right to left and up and down in the 
line of an ellipse, consequently having a much 
greater fanning range than any other type of 


fan. 


It can be used as a fixed fan, is fitted with 


swivel and trunnion movement, and can be used 
as either a Desk or Bracket Fan as desired. 
One “‘ ORBIT ” Fan will disturb more air than 
two ordinary fans. Sold to and by the Trade. 
Order your Samples now before the rush. 

Direct or Alternating Current (40/60 Periods). 


Commercial Type. 
12" and 14" Blades and Guards. 


PRICES ON APPLICATION... 


From all Electrical Supply Houses, if any difficulty from— 


LONDON: 
31, King Street, 
Covent Garden, W.C.2. 


VERITYS LIMITED, 


Manufacturing Electrical Engineers, 


Works: 
BRISTOL: 


59, 
Victoria Street. 


GLASGOW: 


51, 
Waterloo Street. 


ASTON, BIRMINGHAM. 


MANCHESTER: 


Hardman Street, 
Deansgate. 


BIRMINGHAM 


Phoenix Chamberr, 
Colmore Row. 
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Country House Lighting 


Without Storage Batteries 


There are hundreds of country homes, 
well within your range, where the 
lighting is a very big problem. 


Their owners cannot afford a big, ex- 
pensive plant—they won’t be bothered 
with a toy one. For them, the Kohler 
is tiie one solution. 


For there’s no constant care and 
attention needed by the Kohler 
Electric Lighting Plant. It has no 
banks of delicate, wasteful, space- 
eating storage batteries (only one small 
car-type starting battery is employed). 


There’s ample, steady light—1500 
watts of standard 110 voltage. Plenty 
of current for power as well. A quiet, 
smooth-running, 4-cylinder, 3! H.P. 
engine. 


Entirely and successfully automatic, 
the Kohler produces light instantly at 
the turn of any switch in the circuit. 


Think of the business which a Kohler 
sale brings you inevitably—a steady 
demand for electrical fittings, for lamp 
bulbs, vacuum cleaners, toasting irons, 
electric curling tongs, and many other 
labour-saving devices, all made pos- 
sible by the Kchler standard voltage. 
Write for trade terms, full particulars 
and copies of testimonials. 


KOHLER COMPANY LTD. 
216 Great Portland Street, London, W.1. 


KOHLER AUTOMATIC 


POWER’ & LIGHT 


POWER 
TRANSMISSION APPLIANCES, 


BRASS- LINED PLUMMER BLOCKS 


(As Illustrated). 
Below we give net prices for a few standard articles _— 


DIA, 13” 14” 13" 
1 
2 


Shafting (bright, turned) per ft. | 104d 1/1 1/3 
Plummer Blocks, castiron _... 1/1 1/6 2/1 


brass lined ... 1/7 2/6 3/5 | 46 | 64 
self-oiling ...| 1/9 2/9 3/9 5/- 6/9 
Collar, turned steel es ian 1/3 1/6 1/9 2/- 13 
BRACKETS ECCENTRICS 
ad 
BEARINGS, cast iron HANGERS justable 
- LUBRICATORS 
” ball socket 
self oiling PULLEYS, cast iron 
rs solid grease ” wrought iron 
COLLARS SHAFTING 
COUPLINGS SLINGS 
COUNTERSHAFTS STANDS, &c., &c. 


JOHN JARDINE, LTD, 


Deering Street NOTTINGHAM. 


LEXI 


GHTING, 
& TI 


MOULDED 
WILL 
NOT MELT Nor CRACK 
AT 300°F. 


Belleroid ” for Insu‘ation and 
Low-Heat Conductiviiy 


** Bellerite ” for Mechanical Goods an: 
Low-Heat Cocductivity 


INSULATORS FOR 


WIRELESS RECEIVING SET 
A SPECIALITY. 
All British Made. 


—NOTE NEW ADDRESS - 


For Further Particulars and Prices apply 0— 


BARRETT & ELERS, (70. 


Dace Road, 


Old Ford, London, E. 3. 
Telephone : 887 EAST, 
London Sales Agents :— 
HARWELL, Ltd., 28, John St., Theobald’s Road, W.c. 
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| BRITISH MADE WIRES & CABLES |lll 
ES 


CONTRACTORS TO HM. 
GOVERNMENT DEPTS., 
including 

POST OFFICE, 
ADMIRALTY, 
HOME OFFICE, &e. 


are not in any Cable 
(Combine or Association. 


Our ‘vices in consequence 
re uncontrolled. 


AUTOMOBILE CABLES, 
HIGH & LOW — WIRES 
GHTING, POWER, 


& TEL! PHONE SERVICE. ARMOURED CABLES 


LEXIB LE CORDS 


“FEROFLEX” (ASBESTOS SEPARATOR) or 
CABLES FLEXIBLE CORD. Lighting _ Starting. 
for 
OWER, LIGHTING, BELL and RADIO WIRES. 
TELE POLIGHED corrom # SILK, COTTON & ENAMELLED 
ILK & * COTTON supplied in Bulk or on Small 
ER INSULATION. —--— 
— Bbraide pper inductors. ulcanise 
Ru . co a Asbest ted 3 
DYNAMOS ond MOTORS. bber., = Asbestos Fara, the two Conductors twis' s ED & CHAIN BRAID 
BESTOS INSULATED WIRES Strongest, Safest and Best for Electric Irons, Heating AER \ 
FLEXIBLES. Appliances, Half-Watt Lamps, and wherever safety + 
- is a first consideration. LEADING-IN WIRE. 
FUSE WIRES. Feroflex is a strong flexible twin cord. The features are Braided e 
RESIST ANCE "Samples and prices on CONDUCTOR CORDS. 
Plain ated. COLOU 
CAB TYRE SHEATHED CONNECTING WIRE. 
— “SYLKOFLEX” FLEXIBLE 
MULTIPLE VARNISHED TUBING. 


TELEPHONE CABLES. 
MEDICAL CORDS. 
TELEPHONE CORDS. 


RECEIVERCORDS 
Single ond Double. 


MAN MANCHESTER LOUD SPEAKER CORDS. 


MPLES AND PRICES Address all communications to Head Office and Works, Sectional Wire List W/103 containing 

ON REQUEST. PENDLETON, MANCHESTER. fall particulars and prices on request. 
Stocks also held at Grascow Depot: 95, PITT STREET. 
Lonpon Orrice: 8A & 9, GREAT CHAPEL STREET, W.1. 


Metals, 


Let us quote you for your needs, we possess the pl>nt and 
the experience to produce Extruded Metals in an infinite 
range of shapes and sizes in High-speed Screwing Brass, 
Naval Brass, Mang-nese Bronze, Forgeable Alloys and 


High-strength Bronzes. 


We can give prompt deliveries and guarantee a uniformity 
of quality and accuracy which makes the ““ McKechnie ” rod 
so satisfactory in use. 


There is no better source of supply 
for Rods and Sections at the keenest 
possible prices. Write us to-day. 


Sm ‘ing Works : WIDNES, Lanes. 


LONI 17. Victoria St., Westminster S W,1 
hd, TL. ) ilgrim St ton 381 (4 lines). Grams: “ McKechnie, B'ham," 
LEEDS - Pri idential Buildings, Park Row. 
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of the CRYSELCO Opal Type Lamp is 


%3> 

38} 
332 
~ 
3 
3 
3 


such that the illuminative value is not appreci- 


Kempston Works, Bedford, and are 


(Cryseleo Lamps are made by C 
British Patents 


ably lowered, but apparently increased in consequence of the perfect diffusion obtained. 
The appearance of the lamp in circuit is intensely white, and having a glazed surface it 


LA TYPE FOR EVERY PURPOSE. 
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| aN “ness throughout the course of its life. 
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: CONNOLLYS PATENT ENAMEL 
i COPPER INSULATED WIRES. 


The recognised foremost makers of 


INSULATED WIRES AND CABLES, 
ENAMELLED INSULATED WIRES, 
COTTON COVERED WIRES, 
SILK COVERED WIRES, &c. 


Makers of the FAMOUS BLACKLEY TAPE. 


Enquiries to : 


Specialists in Fine Wires, 
' Telephone : Cheetham Hill 640. elegrams : “Connolly” Blackley. 


London Office : 
53, VICTORIA STREET, S.W. 1. 
Telephone: VicTORIA 8512, 
Telegrams : ‘‘LIFEHOLD,”’ Sowest, London. 


Buildings. 


(3) The Horseguards. 
. The Horseguards, especially the 
t | Whitehall frontage- always has a 
peculiar fascination for Londoners — 

, no less than for Visitors to the ; 
Metropolis. 
f Such a building symbolises durability 


not only of construction, but of 
Empire and all that Empire means. 
It has a tradition of its own—a link 
tetween the past and the present. 


And its very durability demands that 

the Electrical Accessories recently 
installed should have an equal reputa- 

» | tion for long and meritorious Service. 
> As in the case of the other Govern- 
hut ment Buildings recently illustrated, 
** Crabtree’? Switches were employed. 


“Craftsmen in Switches.” 


ACRABTREE &COL™ 


LINCOLN WORKS 


Telephone 

WALSALL 
LONDON OFFICE & STORES — Whitcomb St, w.C.2 
Prone ~ 7424. Gerrard “Orams”~Kwickmake- Phone 


The Hersequards. 
Installations by Mann, Egerton & Co., Ltd. 
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GENERAL PRACTICE ——— | 
X-RAY APPARATUS rERY 


WITH ALL Wy, 
i} ACCESSORIES j tj PORTABLE 
£230. GALVANIC 
RHEOSTAT__ 


HIGH FREQUENCY 
APPARATUS 


COMPLETE WITH 
FOUR APPLICATORS 


CAUTERY AND LIGHT? 
TRANSFORMER 
FOR 


An X-Ray or Electro- ere 
Medical Order pass you. 


— We are the —— 


FOR IONISATION, 


FARADISATION. ACTUAL MANUFACTURERS 


ETC.EtC. €12:12:0 CAUTERY AND LIGHT 


of ALL TYPES of TRANSFORMER. 


FOR DIRECT 


DIATHERMY APPARATUS 


and can always supply. 


THE LARGEST X-RAY AND ELECTRO-MEDICAL 
SHOWROOMS IN THE BRITISH EMPIRE. 
SCHNEE BATHS 


ARM OR LEG 


FOR MEDICAL OR SURGICAL " 1:16:0 PER CELL 
REQUIREMENTS. £48 :15:0 Catalogues, showing complete range OAK STOOLS £12116 FOR ADO 


Proressor BERGONIES * of apparatus, with trade terms, : 
RAT gratis and post free on request to— 


FOR THE TREATMENT OF OBESITY, 
CARDIAC DERANGEMENTS ANO ALL 
CONDITIONS ARISING FROM 

DEFICIENT ELIMINATION. THE 


MEDICAL SUPPLY ASSOCIATION LTD., 


£152 :0 (Electrical Department), 

i 167-185, GRAY’S INN ROAD, LONDON, W.C. 1. 
A 2 = Telephone : Museum 7210 (3 lines). 
WHOLESALE—RETAIL— EXPORT 


WHOLE BOOY RADIANT HEAT AND 
LIGHT BATH, COMPLETE WITH 
RECLINING COUCH. £6] 


MASSAGE 
PPARAT 
ven‘ ADJUSTABLE LIGHT BATH. 
CURRENT. ...£€5:10:0 FOR JOINTS OR LUMBAR REGION , ETC. 
COMPLETE WITH APPLICATORS £ 8:0:0. 
ANO CARRYING CASE. 


Square Trimmed in Original Cases Cut Exact to Patterns Slab in all Electrical Qualities. 
or Selected to Specified Sizes. e for bd Splittings in All Grades. 
Commutator Segments, 


Condenser Plates, 
Heater Elements and 
Insulators, 
Washers, Discs, &e. 


SPEEDY DELIVERIES, BREAKDOWN JOBS SPECIALLY ATTENDED TO. 
spiiting WVANDERVELDE, 19, Tower Hill, London, E.0.3. 


THE ELECTRICAL REVIEW SUPPLEMENT. June 27, 4904 
« 
CURRENT | - 
| 7 
yall ANO CARRYING CASE 
2 _ £6:10:0 
N 
re “ey | 
4) = 4 = 
‘owe | 
4 
ae 


Bre 


| 


LOWEST 
PRICES, 


HIGHEST 


| | | | 


iN 


SEND 
FOR 


CATALOGUE 


| 


| 


NEWCASTLE-ON- TYNE : 82. Oxford Street. LONDON : 28, Shoe Lane, E.C.4. GLASGOW : 19, Waterloo Street. 
688 Cer Telephone: Holborn 2007 and 2n08. Telephone Central. 
Revo, , on Tel : “ Revoli . Lud, London. ' Telegrams Revo, Glasgow.” 
: 5, St. Andrews Crescent. DUBLIN : 8, Anglesea Street. 
Teleph 5269 Cardiff. 
Telegrams: Revocar, Cardia.” Telegrams: “ Revo, Dublin.” 
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J ‘THE CABLE ACCESSORIES Tipton, Sms. 


The Maynard School for Girls, Exeter, has recently been wired for Electricity on the J. & P. System by 
Mr. G. M. Challice, 69, Sidwell Street, Exeter. 

Even the pupils of our best class educational establishments sometimes make their first acquaintance with 
electricity at school. It follows naturally that they will want it at home, and, wich the insistence of the 
‘teens. worry their parents to imstall it. It is also certain that they will want it in their own homes when 
they grow up. The wiring of schools has therefore a propaganda value quite apart from the immediate 
profit attached to it. 

Except for considerations of first cost, no school would nowadays have any other lighting system than 


electricity for five minutes. The J. & P. Wiring System enables you to presenti\the cost question 
in a totally changed form. 


Johnson & Phillips, Ltd., Charlton, London, S.E. 7. 


Specialists in the Transmission, Transformation and Distribution of Electricity. 
City Office G Stores - - 12, Union Court, Old Broad Street, London, E.C. 2. 


_BRITISH EMPIRE EXHIBITION PALACE OF ENGINEERING. BR 


When at Wembley ask for “ Wembleygrams.” 
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4-Core 


Distribution 


We illustrate below the new standard J. & P. 3 or 4-way 
Disconnecting Box for use with Multi-core cables. 

Its outstanding merit is the elimination of all jointing 
difficulties All joints can be made outside the boa, 
after which the cables with their sockets can be brought 
back into the case and the sockets secured to their stems. 
The box can be fitted with wiping glands, armouring grips 
or tinned copper bonding tapes as shown. 

Insulation throughout is of insulated steel rods, to which 
all fittings are rigidly connected. 

The Box is split on the cable centre line, and the joints 
between the current-carrying portions—as also between the 
cover and body of the box—are packed with loco packing 
to ensure water-tightness. 

Operation is very simple, each set of links being opposite 
to their respective cable, and a tab attached to each link of 
the same colour as the paper on its core. 

The Box is tested to 3,200 v. before leaving our works, and 
its capacity is up to °25 four-core cable. 

May we send you further details ? 


Johnson & | LINKS MOVED BY 
Phillips, 


Specialists in the Transmission, Trans- 
formation & Distribution ef Electricity TINNED COPPER 
BONDING TAPES (AS SHOWN) 


Charlton, | 
London, S.E.7 = 


City Office & Stores : 12, Union 
Court, Old Broad St., E.C.2. 


SPRING COPPER f 
CONTACTS 


INSULATED STEEL RODS 


CARRYING ALL PARTS 
toco 
PACKING 


TING. seis EMPIRE EXHIBITION PALACE OF ENGINEERING 
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Strong Carrying 
Ring 


Fluted Steel Arms 


Steel Guard Welded 


to Carrying Ring 
Sheet Steel Punch- 
ings 

Field Coil 
Armature — 


Special Carbon 
Brush 


Oscillating 
Clutch Knob 


Ball Clutch 
Worm Wheel 

Oscillating 
Gear Case 
Tool-Steel Shaft 

Self Aligning 

Bronze Bearings 
Crank Wheel, E 

Oscillating 
Link, F 


Aluminium Motor 
Case 


| | ee you made your arrangements yet, 


Bearing Lubricator 


Stop for Oscillating _| 
Fan 
Single ScrewAdjust 


mentLocking Device 


Duplex Blades 


Aluminium Pedestal — 


Bush for Connec- 
tions 

Porcelain Disc with 

Starting & Regula- 

ting Resistance and 

Switch 


Clips for Wall 
Mounting 


Rubber Feet J 


Oscillating Gear = 


SC'ENTIFIC 
PACKING 


“COSMOS" Fans 
are specially packed 
in sirong ply-woed 
boxes as shown in 
Fig. 1. The box is 
easily opened witha 
screw driver by re- 
moving the top and 
front covets, expos- 
ing the fan for in- 
spection as shown 
in Fig. 2. By taking 
out 4 more screws 
the complete stand 
with fan can be with- 
drawn as seen in 
Fig. 3. This method 
is a great conveni- 
ence to retailers. It 
enables a fan to be 
unpacked, inspected 
and repacked in a 
few minutes. 


for your 


1924 trade 


to obtain your fair share of the Britis; 
Electric Fan business ? 


The sale of Electric Fans in this Country yields 
a splendid return to those dealers who ar 
adequately prepared to take full advantage of 
the short spells of hot weather as they occur. 
but if everything is left until the demand comes 
you may find yourself unable to meet it. 


In order to assist you as far as possible, we 
have already delivered to each of our District 
Branches, a large stock of 


FANS 


in standard types and suitable voltages. 


These fans embody every possible refinement 
consistent with competitive prices, and you are 
invited to consider the stock at our nearest 
branch as YOUR stock. 


Place your orders as soon as possible. Don't 
wait until the hot weather commences. 


Send immediately for Trade List, if you have not already 
received it, and overprinted “give away" booklets V 41H) 


METRO-VICK 
SUPPLIES, 


(Proprietors: Metropolitan- Vickers Electrical Co,, Ltd. 
4, Central Buildings, Westminster, S.W.1 


BIRMINGHAM. 
BRISTOL. 
CARDIFF. 

EDINBURGH. 

GLASGOW. 
LEEDS. 
LIVERPOOL. 
LONDON. 
MANCHESTER. 

NEWCASTLE-ON.-TYNE. 

SHEFFIELD. 

SOUTHAMPTON. 

SWANSEA. 


THE 
Mark 

of 
Effietenc. 


* Met rovicl 
500 d.c. vol 
1000 
Rotary 
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THE 
Mark 


of 


Effiesency 


* Metrovick 


de 


Rotary 


500-k W. 
volts, 50-per., 
1,00 r.pm., 6-phase 
Converter. 


No. of 


Machines. 


53 
41 
77 
25 


32 


Total kW | 
Capacity. 


60,700 
43,900 
40,125 
21,010 
20.800 
20,500 


17,390 
14.500 
14,200 
14,000 
13,850 
14.650 


Purchaser. 


Londen U nderground. 
London Metropolitan. 
Glasgow Corporation. 
Manchester Corporation. 


Birmingham Corporation 


Liverpool Corporation. 
Greenock Corporation. 
Melbourne City Council. 
Victoria State Railways. 
Bradford Corporation. 
Salford Corporation. 
North-Eastern Railway. 


Send for Descriptive Leaflet V 620/1-1. 


D.C. Brush-Gear, 


One of 94 Rotary Converters har- 
ing @ tetal capacity of 104,600 kW 
supplied tothe Underground Rail- 
ways of London, Each has a 
capacity of 2500 kW, 600 dye, volts, 
33. periods, 250 r.p.m., 6-phase, 


ROTARY 
For 


*“METROVICK’ 
VERTERS is a history of Repeat Orders. 
Twenty Years the M.V. Co. has advocated consistently 

the employment of Rotary Converters and machines of 

this type, totalling over 750,000 kW capacity, have been 
sent from the Company's works to all parts of the world. 


HE history of 


Practically all these machines have been and 
remain in continuous service, and the large 
number of repeat orders received is exemplified 
in the abbreviated list here given. 


ROPOLI 


LTD 
MANCHESTER. 


Mechanical Oscillator. 


TRAFFORD PARK, .. 


A.C. Brush-Gear. 


Speed Limiting Device. 


\ othe 
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Ligh ter London I 


Palace of Engineering. 


More than 


= 
990000608 100,000 


LAMPS 


are employed in this the 
greatest Exhibition — the 
world has ever seen. 


They are used for every 
description jof illumination 
and decoration. 

A good 
selling point Jor 


| Orr cuslomers 


RA! 


Advt. of THE GENERAL ELECTRIC CO., LTD., Magnet House, Kingsway, W.C.2. 
12, HY 
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ia 
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HE degree of perfection 

attainable in the broad- 

cast reception of your 
customers is entirely propor- 
tionable to the extent to which 
you can annihilate the distortion 
effects of their sets. 


No matter what type of re- 
ceiving circuit they are using, 
the process of transformation 
must guarantee an accurate 
magnification of every detail. 
The slightest deviation from this 
standard produces distortion 
and poverty of reproduction. 


The skill to reproduce the 
perfect instrument of trans- 
formation can only be. the 
result of specialised research, 
long experience and accurate 
workmanship. 


To-day, after twenty-five years 
of concentrated effort, the R.I. 
Transformer is demanded and 
used all over the world as the 
British Standard Transformer. 
The British Standard has 
always been the highest in the 
world. 


Base your sales on a policy of 
perfect reproduction, and your 
recommendation of the R.lI. 
Transformer will bring you 
more than increased sales. 


Price 


Write for leaflets and trade terms to 
Dept. “E.R.” : 


RADIO INSTRUMENTS, L" 


Managing Director: J. JOSEPH, M.1.E.E. 


Chief Designer: W. A. APPLETON, M.B.E., M.LR.E., 


late Admiralty Technical Research Officer. 
WORKS, OFFICES AND SHOWROOMS : 


12, HYDE STREET, NEW OXFORD STREET, W.C.1. 


Telephone Regent 6214-6215-6216. 


Telegrams : “ Instradio, London.” 


MICAFIL 


ZURICH- [te -aitSTETTEN 


7 We specialise in \ 


MICAFIL-B INSULATED 
HIGH-TENSION TRANSFORMER and 
SWITCHGEAR TERMINALS, 


also in 
Tubes, Cylinders, Plates, Rings, in hardened paper, rigid in oil, and heat resisting. 
Micafolium, Micanite, Mica Flexible, Micanite Silk and Cloth, Insulating Papers. 


Agents for Great Britain and Dominions : 


IMPAG L®: * 


Rust removing 
in remote districts 


where no other power is available, 


can easily be accom- 
plished by means of the 


““SKATOSKALO" 
Petrol Driven 
Scaling Apparatus 


A complete self-con- 
tained Power Unit. 


Consisting of a 2-H.P. 
Petrol Motor, Flexible 
Shaft and various pat- 
terns of working heads, 
this apparatus will be 
found to remove any 
encrustation, no matter 
how thick, 


Quickly, 
Cheaply 

and Efficiently. 
Full particulars of the 
above and other types 
of Electric and Pneu- 
matic Scaling and Rust- 
removing Apparatus 
will be sent on receipt 
of a postcard’? Why 
not write now ? 


F. GILMAN (B.S.T.), Ld. 
- Grange Works, - 
Smethwick, Pham. 


Telephone—Smethwick 190. 
Telegrams—" Skatoskalo, B'ham.” 
B> lee Scaling undertaken by 
experienced men in any part 
of the United Kingdom. 
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FOR 
CONDUITS 


Born of Years of 
Specialised Experience. 


THE NEW PARKINSON “TORK” MOTORS. 


As pioneers in the development of Single- 
Phase Commutator Motors and Specialists in FOR 
the exclusive manufacture of A.C. Machines, 
we have, during the past 20 years, acquired 
most valuable experience in the application 
of these Motors to all classes of industrial 
machinery. 


And it is to combine the robustness and ex- 
treme reliability of our Standard Polyphase 
Motors with the excellent starting character- 
istics of our well-known Single-Phase Com- 
mutator Machines, that for the past few 
years we have turned our closest attention. 


We are now able to introduce the Parkinson 
** Tork” Motor—a unit which effectively 
incorporates the above qualities and will give 
reliable service wherever installed. 


FEATURES OF THE 
PARKINSON SINGLE-PHASE “TORK” MOTORS. 


75'| —100°) of full load starting torque obtained with 
twice full load current. 

50°/. of full load starting torque obtained with 14 times 
full load current. 

Patent Rotor of Uninsulated Short -circuited Type. 
Continuously rated in accordance with the British 
Standard Rating Report, No. 168/1923. 


Sturdiness, simplicity and ease of accessibility. 


Simple, Reliable. Thorough Throughout. 


| CREDENDA CONDUITS CO., LTD. 
Fa Abark Whitehouse Street, 


LONDON: 
ou 
Gul Ss E L EY GLASGOW: 72a, Waterloo Street. 
& E E DS MANCHESTER: R. Foster, 


96, 


Also at Bristol, Li l, Leeds, New 
Cardiff, Sheffield, Middlesbro’, 


4 June 27, 1994 
0 
{ 
= 
CABLE anp 
APPLIANCE 
for our free on | 
mere Lists. request. 
} 
= 
a 
& 
= 


Jane 27, 19% THE ELECTRICAL REVIEW SUPPLEMENT. 
THE DAILY INCREASING DEMAND 


CONDOR ELECTRIC LAMPS 


PROVES THAT 


QUALITY TELLS IN THE LONG RUN. 


THE DISCRIMINATING 
BUYER SPECIFIES 


THE BEST 
OF ALL. 


MANUFACTURED IN ONE OF THE OLDEST LAMP 
WORKS IN THE WORLD. ESTABLISHED IN 1889. 


1D 


LIANCES 


SUNLITE LAMP 
WITH SPIRAL METAL 
FILAMENT AND 
DETACHABLE OPAL 
GLASS REFLECTOR. 


TRACTION 
TYPE 
WITH DOUBLE-DECK 
SPIRAL FILAMENT, 

TO WITHSTAND ANY 

SPECIAL T.A.” VIBRATION. 

TO REPLACE STANDARD 
GAS-FILLED LAMPS. METAL FILAMENT. 


NOTICE. | INDEMNITY. 


THE DRAWN WIRE PATENT ALL TRADE RE-SELLERS AND 
No. 23499 OF 1909 OF THE USERS OF CONDOR LAMPS 


8.T.H. CO., LTD., WAS DE- ARE HELD FULLY INDEMNI- 
CLARED INVALID BY THE FIED BY US AGAINST ACTIONS 
COURT OF APPEAL IN FOR ALLEGED INFRINGEMENT 
LONDON, ON 2nd JUNE, 1924. OF PATENTS. 


Head Office: 


CONDOR LAMPS (GREAT BRITAIN) LTD., 


60, WILSON STREET, FINSBURY SQUARE, LONDON, E.C. 2. 


Telephone: LONDON WALL 696. 


YOU CANNOT BUY A BETTER LAMP. 


7, 1904 15 a 
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STRONG: ‘WHITWORTH 


| 
COUNTRY HOUSE LIGHTING 


€Practical point N° 


Are A.W. Prices Competitive ? 


A new folder has just been issued, 
B. 307, on which are given retail prices 
of four typical “A.W.” Sets. They are:— 


1-kW, 50-Volt Semi-Automatic £98 50 
2-kW, 50-Volt Semi-Automatic £128 50 
1°2-kW. 50/75-Volt, Hand-Con- 

trolled, with self-starter ... £99 110 
2°1-kW. 50/75-Volt, Hand-Con- 

trolled, with self-starter ... £108 20 


A comparison of these prices with those for 
similarly sized sets of equal quality and effi, 
ciency will convince you that they are distinctly 
competitive. You can offer an ‘‘A.W.' 
without increasing your quotation, and the 
“*A.W.” reputation will help you to secure 
the order. 


Write for Brochure No. 307 for circularising 
and for our revised 1924 Catalogue. 


SIR'WG ARMSTRONG WHITWORTH &C? LTD 


-Great Coorge 3 Street -Westminster-London: 


Jelephone-Victoria 4010 


We are exhibiting at the British Empire Exhibition, Wembley. 


E.P.S 255. 


A SOUND ELECTRICAL TERMINA, 


SMALL, SUITABLE FOR 
WITHOUT TELEPHONE 
SOLDER ease) 
USED FOR 
FUSE WIRES, 


CABLES, 


OTHER S1zEs FROM }" TO }* 


Send for List and Full Particulars. 


ROSS COURTNEY 


ASHBROOK WORKS, LONDON, 


Fue. Economy— 
BY INSULATION. 


HIGH-GLASS POWER STATION WORK 
A SPECIALITY. 


Send P.C. for our new Booklet. 


HoBDELL, Way & Co., LTD., 


45, CHURCH STREET, MINORIES, 
LONDON, E.1. 


[ISPEN SE with the 


NFIDENCE in motor drives 


is only established when TOTALLY ENCLOSED 


MOTORS are installed. 


use of :— 


Open Type, 
Protected Type, 
Drip Proof, 
Pipe Ventilated, 
&c., 


&c., Motors, and 
INSTALL 


“EMCOL” PATENT INDUSTRIAL MOTORS, 


which meet all conditions and represent the most modern practice. 


—— PARTICULARS FROM —— 


Telegrams : ALBION, PAISLEY. 


WALTER McGEE & SON, LTD., “ones, PAISLEY. 


Telephone : 2151—2152 PAISLEY. 


ce 16 June 27, 1924, h 
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AIR- SPACE 


UNION CABLE ar) 
Dagenham Dock. y, 


ESSEX 
Telephone 


Telegrams- 
plewe!! 


LB. Atkinson. 


Licensees. 
V. 


CABLES 


ALL STANDARD 
SIZES 


Union Cables have an established reputation of many 


years’ standing for quality and reliability. 


When the Architect sees the “ Union” label he knows 
that a reliable cable is being used. He can also ascertain 
whether the grade specified has been supplied, as each grade 
of Union Rubber Insulated Cable has a distinctive coloured 
tape (on which the grade is printed) running longitudinally 
under the braid. The Hall Mark of the C.M.A., is an 


added Guarantee. 


UNION CABLE Co.Lro. 


Dagenham Dock. 
ESSEX. 


od 
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COLD 


STARTING 


ENGIN 


Illustration shows Two 
340-B.H.P. Ruston 
Double - Cylinder 
Engines at a Municipal 
ELECTRIC POWER 
STATION. 


The performance of 
these Ruston Engines is 
reflected in a REPEAT 
ORDER FOR Two 
660-B.H.P. VERTICAL 
ENGINES for an exten- 
sion of this Electricity 
Scheme. 


Consumption from ‘4 lbs. per 
B.H.P. per hour guaranteed. 


Uses Lowest Grade Fuel Oils. 


Write for Catalogue C 4624, 


Lincoln.= 


Sell 


True Music. 


You can—with the True- 
MusiC Junier Loud Speaker. 


The horn has no seam or joint, 
being fashioned of purest copper, 
electrically deposited on a 
mould, and the patented ad- 
justment gives simple control 
of volume. 


This unique construction will be 
found only in TrueMusiC Junior 
Loud Speakers, with the bur- 
nished and lacquered copper 
horn, 


TrueMusiC Junior. 
£2:17: 6. 


If you are not already stocking, 
write to us to-day. 


The Telephone Manufacturing 
Co., Lid., 
Hollingsworth Works, Dulwich, 
London. 


British Empire Exhibition, Wembley, 
Palace of Engineering, B.E.A.M.A. Sec- 
Stand Cl, Avenue ll, Bays 6 &7. 


KARMA 


NICKEL CHROMIUM ALLOY 


UNSURPASSED 


FOR 


DURABILITY 
VERY HIGH TEMPERATURES. 


SOLD BY 
The Electrical Alloy Co., 
281, Gray’s Inn Road, 
LONDON, W.C.1. 


| ‘Prone : MUSEUM 677 


tHe WATLIFF 


COMMUTATOR 
SERVICE 


ror SMALL WORK ror LARGE WORK 


A eomprehensive Price List. Quick Quotations. 
New and Reduced Prices. A Prompt Delivery, often |e 
A erivery from Stock for sizes than seven days. 


A delivery of Two Days for A Keen Price. 
specia! sizes to sample. Quality and Experience. 


IN BOTH CLASSES OF WORK WE ARE 
SPECIALISTS and MANUFACTURE from THE RAW 


Vans 108. 


MATERIAL to the FINISHED ARTICLE In our own works. | 


=Ruston & Hornsby Ltd.——— 
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EMEN 


obtain brilliant 


The low current consumption of SIEMENS Lamps enables the user to 
light a* a minimum cost. 


This factor is an all- 
important one under present-day con- 
ditions. Lamps with the SiEMENS 
Trade Mark on the bulb are guaranteed 
to be of the highest efficiency and 
durability, giving perfect illumination 
with minimum current consumption. 


The services of S@MENS Illuminating 
Engineering Department are at your 
disposal 
Problems. 


for advice on all Lighting 


ELECTRIC FANS. 


DESK, TABLE, WALL, OSCILLATING, CEILING, 
SWIVEL & TRUNNION, VENTILATING, EXHAUST. 


STOCKS HELD OF ALL SIZES. 


VISIT OUR STAND 


BRITISH EMPIRE EXHIBITION, 
Palace of Engineering, 


Avenue II. 


at the 


Bays 15-17. 


ILLUSTRATED CATALOGUE, No. 69, SENT ON APPLICATION. 


. 


Advi. of: SIEMENS & ENGLISH ELECTRIC LAMP CO, LTD., 33819, UPPER THAMES ST., LONDON, B.C. 4. 
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HE sound logic of our forefathers who perpetrated the above 
truism is no less applicable to-day than in their time. Thus, 
the attainment of increased production through Correct Industrial 

Lighting lies in the proper selection and installation of correctly designed 
equipment—reflectors specifically designed to meet individual conditions, 

There are only two ways of doing things—the nght and the 
wrong. By specifying and installing Benjamin Industrial Lighting 
Equipment and following the recommendations of Benjamin wap, 

- correct equipment and installation are assured. 

There is a Benjamin Reflector for every class of installation— 
in ‘this case the Elliptical Angle Reflector was the only possible 
solution of the particular lighting problem—in other words, the right 
thing in its proper place. 

Send for,Leaflet No. 626 to-day. 


BRITISH EMPIRE 
EXHIBITION 1924 
SEE OUR EXHIBIT ue i 


ELECTRIC LIMITED 


TARIFF ROAD, 
TOTTENHAM, N.17 


‘ 
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The Sterling “ Audivox” 
Loud Speaker. Good to hear 
and good to look upon. 
Full in tone yet mellow; 
ample in volume yet dis- 
tortionless. It performs its 
pleasant duty of entertaining 
just as effectively outdoors 
as indoors. Its volume is 
limited only by the amount 
of low frequency amplifica- 


visit THe 


AVENUE 
RITISH EMPIR 


tion used. In the brown 
floral design the Sterling 
“Audivox” completely satis- 
fies those who appreciate 
that a loud speaker can be 
unfailingly perfect in repro- 
duction and artistic at the 
same time. Display the Ster- 
ling “Audivox,” demonstrate 
its wonderful powers and it 
will sell readily and steadily. 


Sell the STERLING 


Loud Speaker 


The Sterling “ Audivox ” is supplied in two resistances—120 and 2000 


ohms—and in four finishes as follows :— 


R 1284 InBlack Enamel - 
R 1284B In Brown Floral design 


R 1284A In Black and Gold Floral design - - £6 
R 1284C In Black Matt finish with Oriental design - £9 


- - -#45:15:0 
- - - £5 :17:6 
: 0:0 
: 9:0 


Write for STERLING Publication No. E 364 B. 


STERLING TELEPHONE AND ELECTRIC CO. LTD. 


Manufacturers ef Telephones and Radio Apparatus, etc, 
TELEPHONE HOUSE, 210-212 TOTTENHAM COURT ROAD, LONDON, W.1 


Telephone: Museum 4144 (7 lines). 


Dublin : 53 & 54 Lower O'Connell Street. 


Telegrams: “Cucumis, WesJo, London.” 


Birmingham : 150 Edmund St. Cardiff : 10 Park Place. Glasgow : 33 Robertson St. Manchester : 14 St. Peter's Square. Newcastle-on-Tyne : 21 Mosley Se. 
Works: Dagenham, Essex. 
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ASSOCIATION GRADE FLEXIBLE aces 
CORDS. eer. 
Pure Rubber Insulation. 2ee 


‘TEST PRESSURE 


SC 
| EN 
ASSOCIATION GRADE CABLES. 


core 
core 

SINGLE CORE. 
TAPED AND BRAIDED. 
600 AND 2500 


Made Im accordance with (he Standards and Formule of the Cable Makers’ tiem, 
Of which we are Memvers. 


ass) 


The 
Contactor of rondacurity copper wires with one Meyer of pore ead Meyers of 
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For any Wiring Job. 


The New G.E.C. Pirelli-General Wires and Cables List is a GEN 
veritable mine of information. Wiring Tables, Conversion 
Tables, Formula, Sizes, Capacities, Prices, etc., of every grade 
and type of Cables, Wires and Flexibles are carefully tabulated 
for easy reference. It is acomplete guide for every buyer and 
user of Cables, Wires and Flexibles. Light 


Write for copy. Post free on application. - 

All Cables, Wires, and Flexibles sold by the G.E.C. are i 
manufactured at the Pirelli-General Cable Works, Western Mast 

Shore, Southampton; members of the C.M.A. Quan 
THE GENERAL ELECTRIC CO.,LTD, 


Head Ofice: Magnet House, Kingsway, London, W.C. 2. 


Branches throughout Great Britain and in all the principal markets of the world, 
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FOREIGN AGENTS. 
N,Z.: Gordan & Goteh, | Mrian: Fratelli Treves. 


Albert Street; Peter G. Tait, P.O. | 


ex): R. Hill & Son, Matlock m D. Van Nostrand, 8, 
kg 3/34, Quay Street; Trade Warzen Street. 
Publications Co., 302, N.Z. Insur- | Parts: Royveau & Chevillet, 22, Rue 
ance Buildings, Queen Street. de la Banque. 
Barisan’: Gordon & Gotch, Queen | perry, W.A.: Gordon & Gotch, 
Stree! E 4 William Street. 
N-Z.; Gordon and | Rows: Ditta P. Maglione & C. 


Gotch, Manehester Street. Strini, 88, Vig Due Macelli. 
SYDNEY: Peter G. Tait, 973, George 
Street; Gordon & Gotch, Pitt St. 


Tokyo: Maruzen Co., Ltd., 11-16, 
Nihonbashi-Tori-Sancheme. 


ToRoNnTO, ONT.: Wm. Dawson and 
Sons, Ltd., Manning Chambers; 
Gerdon & Gotch, 132, Bay Street. 


WELLINGTON, N.Z.: Gordon & Gotch, 
Cuba Street. 


puneprs, N.Z.: Gerden & Gotch, 
Princes Street. 

JOHANNESBURG, CAPETOWN, 
MPONTEIN, DURBAN, PORT 
&e.: Central News 
Agency. Ltd. 

LAUNCESTON : Gerdon & Gotch, 
Cimitiere Street. 

MELBOURNE : Peter G. Tait, 9, Wil- 
liam Street; Gerdon & Gotch, 
Queen Street. 


THE ELECTRICITY (Supply) ACT, 1919 


With Notes by W. S. KENNEDY, LL.B., of the 
inner Temple, Barrister-at-Law 


96 Pages. Paper Covers 3s. 6d. Post Free 3s. 8d. 


The ELECTRICAL REVIEW, LTD., 4, Ludgate Hill, London, E.C. 4, 


AUCTIONEERS 


and VALUERS of 


Electrical Works, Plant and Stock. 


WHEATLEY KIRK, PRICE & CO. 


(Established 1850). 
46, Watling Street, 16, Albert Square, 
London, £.C. 4. Manchester. 


26, Collingwood Street, Newcastle-on-Tyne. 


PRELIMINARY ANNOUNCEMENT. 


x. 


BY DIRECTION OF THE GEORGE COHEN AND 
ARMSTRONG DISPOSAL CORPORATION. 


ELECTRICAL EQUIPMENT, 
GENERAL PLANT, BUILDERS’ AND CONTRACTORS’ 
MATERIAL. 
STORES, &c., 
lying at 
FACTORY, GRETNA (NR. CARLISLE), 
comprising :— 

ELECTRIC MOTORS, 25 H.P. TO 80 H.P. 
Dynamos, Transformers, Electric Starters, Quantity of Electric 
Light Fittings, Switch Gear, Distribution Boards, Condensers, 
Super and Inter-Heaters, Stills, Saturators, Jacketted and 

other Pans. 
100 VERTICAL TYPE COPPER-COIL CALORIFTERS, 
large Number of Tanks, up to 2,000 gallons capacity, Bowser 
Petrol Pumps, Water Meters, Fans, Blowers, Tangye Steam 
und other Pumps, Petter Oil Engine, Air Compressors. 
WOODWORKING MACHINERY 
consists of :—Dovetailing, Planing and 4 Cutter Moulding 
Machines, Hollow Spindle Lathe, 

250) TONS OF STEAM PIPING AND FITTINGS. 
UILDERS’ AND CONTRACTORS’ MATERIAL, 
comprising :—A Large Quantity of Rainwater Fittings, Tanks, 
Con iners, Valves, Several Tons of Nails, Lavatory Fittings, 
Ro russes, Lifting Tackle, 500 Gross Steam Fittings, Gun- 
meta! Valves, Steel Trunk Piping, Bends, Tees, Tubular Steel 
Mast Lead-lined Trays, Platform Scales, Coal Grinding 
Machinery. 

Quantity of Kitchen Utensils, Sports Outfits and Miscellaneous 
tems. 


will sell the above by auction 
AT THE INSTITUTE, CENTRAL AVENUE, GRETNA, 
on TUESDAY, 15th JULY, 1924, and following days, 
at 11 o’clock each day. 


H.M. 


DISPLAYED ADVERTISEMENTS. 


ADVERTISERS will please note that 
NEW COPY and ALTERATIONS to 
Existing Advertisements (with Blocks) 
should reach here not later than 


THURSDAY MORNING 


SITUATIONS VACANT. 


Latest time for receiving, 5 p.m. Tuesday. 


Where Advertisements are to be answered to a given number at the 
ELECTRICAL REVIEW Office, applications for names and addresses of 
the Advertisers will be entirely disregarded. | 


Original Testimonials should never be senty 


AYRSHIRE ELECTRICITY BOARD. 


are invited for the following appoint- 
ments :— 

(a) One Technical and Commercial Assistant. Applicants 
must have had experience in generation and distribut‘on 
over a large area, also some commercial experience. The 
appointment will be in accordance with the E.P.E.A. 
Schedule, Class Grade 7. 

(b) One Mains Assistant. Applicants must have sound prac- 
tical knowledge, and be capable of dealing with e.h.t. 
overhead and underground mains, |.t., d.c., and 3-phas: 
distribution. Salary in accordance with the E.P.E.A. 
Schedule, Class ** F,’’ Grade 9. 

(c) One Junior Mains Assistant. Applicants must have had 
experience in general a.c. and d.c. distribution, and wiih 
static transformers. Salary, £3 per week. 

Applications, stating age, training and qualifications, to- 

gether with copies of recent testimonials—endorsed according 

to the post the applicant is applying for—to be sent to— 
WILLIAM C. BEXON, 
Engineer and General Manager, 

Greenholm Street, Ayrstiire Electricity Board. 
Kilmarnock. 


COUNTY BOROUGH OF BARNSLEY EDUCATION 
COMMITTEE. 


Technical and Mining School. 


Principal: D. Patron Gruss, A.R.S.M., M.Eng., &c. 
APPOINTMENT OF FULL-TIME TEACHER 
IN ELECTRICAL ENGINEERING. 
HE Higher Education Committee invite applications from 
fully-qualified persons for the position of full-time 
Teacher in Electrical Engineering subjecis. Degree or its 
equivalent and practical experience essential. Salary in ac- 
cordance with Burnham Scale for Technical Teachers, less 
usual deductions. 


Full particulars regarding the position may be had upon 
application to the Principal. 


E. DAVIES, Director of Education. 


MATS 


AUTOMATIC TELEPHONES. 


Engineers Required for India. 
NE Operating Engineer with good maintenance experience, 
and Two Service Chiefs with maintenance and adjusting 
experience. Applicants must be single men.—For terms ct 
engagement apply by letter only to Oriental Telephone Com- 
pany, Alderman’s House, Alderman’: Walk, London, E.C.2. 
8766 


PAISLEY CORPORATION ELECTRICITY 


A PLUMBER Jointer is required, used to h.t. and 1.t. paper 
cable and to making live service connections: four 
months certain, with probability of permanency to suitable 
man; standard rates—Apply by letter to Engineer and 
Manager, 27, Blackhall Street, Paisley. 3544 


CIVIL SERVICE COMMISSION, 


Special Competition—Male Assistant 

Superintendent of Traffic (Class IT) in the London Tele- 
phone Service and Male Assistant Traffic Superintendent in 
the Provinces (18-23, with extension for service in H.M. Forces 


On view several days prior to sale. during the war), July 10th. 
1 catsloaues of the Auctioneers, 46, Gresham Street, Bank, The date specitied is the latest on which applications can 
— E.C.2, and Kilburn, N.W.6, or The George Cohen and | be received. They must be made on forms, to be obtained, 
awe ng Disposal Corporation, Abbey House, Westminster, | with particulars, from the Secretary, Civil Service Commission. 
3601 | Burlington Gardens, London, W.1. 3426 
L 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


June 27, 1994; 


SITUATIONS VACANT.—Continued. 


SITUATIONS VACANT.— Continued. 


FOREMAN WANTED. 


XPERIENCED Foreman required by established manu- 
facturing concern, to start and supervise new depart- 
ment for carrying out the process of fine wire drawing, ena- 
melling and covering.—Only first-class men having extended 
experience and being capable of producing satisfactory results 
need apply, giving, in confidence, particulars of previous ex- 
er age and salary expected, to 3531, Electrical Review, 
, Ludgate Hill, London. 


THE ELECTRICAL POWER ENGINEERS’ 
ASSOCIATION. 


Halifax Corporation Electricity Department. 
OTICE is hereby given that a Dispute is in operation 
between the above Corporation and the E.P.E.A. Be- 
fore applying for any vacancies advertised by the Corpora- 
tion, engineers are requested to communicate with the 


undersigned. W. ARTHUR JONES, 
General Secretary. 
102, St. George’s Square, London, 8.W.1. 15 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word Gninimum 1s.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

x Number and ELECTRICAL REVIEW address count as seven words. 


COMMERCIAL and technical Assistant required in sales 
office and showroom. Experience in accessories, light 
fittings, &e.—3578, Electrical Review, 4, Ludgate Hill, Lon- 
don. 
PPLICATIONS are invited the of Assistant 
Station Superintendent in a* North Country 12,000-k\ 
Generating Station. Please give full particulars of mechanical 
and boiler-house training, and other experience, and state 
whether married single, age, salary required, &c.—3597, 
Electrical Review, 4, Ludgate Hill, London. 


A RMA'TURE Winders wanted, good men required, Midland 
district. Piecework basis. —Reply, giving full particu- 
lars, past experience, and age, to 3546, Electrical Review, 4, 
L udgate Hill, London. 
SSIST ANT Charge —Required, 
Engineer in London power station. Salary Grade 
Class F. Applicants must have had at least three years’ me 
chanical experience : received a public or secondary school and 
technical education. Preference will be given to applican, 
between the ages of 25 and 35 who have already held positions 
in high tension alternating power stations.—Application to be 
made on forms which can be obtained on June 27th from the 
Chief Engineer, 60, Eden Grove, Holloway, N.7, same to be 
returned not later than July 4th, 1924. 3586 
SSISTANT wanted in dynamo and automatic switch test- 
ing department of an engineering works in South Lon- 
don. Must have had good technical and practical works ex- 
perience.—Write, stating age, experience and wages required, 
to 8590, Electrical Review, 4, Ludgate Hill, London. 


Electrical 
required by the 


SSISTANT Wireless Engineer 
Engineer (Telephones and Telegraphs), 
Government of Hong Kong, for the Public Works De “part 
ment, for three years, with prospect of permanency. Salary 
£460-£20-£950 a year, payable locally in dollars at the Gover 
ment rate of exchange, which is at present fixed at 2s. to the 
dollar. In addition, a strictly temporary exchange allowanc 
is at present paid, amounting to 20 per cent. of salary. Fre« 
Ist class passages, and, if married, for wife and children also 
not exceeding four persons beside the candidate selected. For 
the Assist unt Wireless Engineer vacancy (M/12792) cand- 
dates, aged 25 to 30, must have had a sound education and 
technical training at a recog mised college and should hold an 
Honours Degree in Engineering or Physics. ‘They should have 
had subsequent practical e Xperience in thermionic valve trans- 
mission and reception and in ** Direction Finder ” work. For 
the Assistant Electrical Engineer vacancy (M/12798) candi- 
dates, aged 25 to 30, should be corporate members of the Insti- 
tution of Electrical Engineers and have held a similar position 
of trust. They must have had a sound practical and 
theoretic al training and be capable of undertaking the super- 
vision and satisfactory maintenance of all existing staff and 
apparatus, and of preparing plans and estimates for exten- 
sions. They must also have had experience in Automatic Ex- 
change work and in the use of Valve Telephone Repeaters.— 
Apply at once by letter, stating age and particulars of experi- 
ence, to the Crown Agents for the Colonies, 4, Millbank, 
Westminster, London, 8.W.1, quoting the number shown 
against the appointment for which application is being made. 
3571 


and Assistant 


Assist ANT Distributing Engineer required for “North 

Brazil. Single and about 25 years of age. Must have 
experience with meters, transformers and cable work. State 
age, salary required, experience, and when new duties could 
he taken up.—Write Box 572, c/o Judds, 81, Gregham St: 


RAUGHTSMAN, junior, required with general electricaj 
experience and knowledge of transformer design prefer. 
able.—State experience and salary required to 3583, "Electrical 
Review, 4, Ludgate Hill, London. 
RAUGHTSMAN required, in lay-outs 
for power stations.—State age, salary and experience, to 
Electrical Review, 4, Ludgate Hill, London. 


RAUGHTSMAN in Landen 
mechanical and electrical experience essentiai.— 


3979, 


good 
Apply, 


stating full particulars of experience, age, and salary required, 
to 3482, Electrical Review, 4, Ludgate Hill, Lond on. 


T\RAUGHTSMAN, senior, for design of (North 
of England) wanted. —State age, salary and experience, 
to 3580, Electrical Review, 4, _Ludgate Hill, London. 


department. D.c. plant with batteries. Must have 
literary ability and must be good correspondent. Must have 
successfully handled general publicity and prepared catalogues 
and advertisements. Sound knowledge of current electrical 
practice. Experience with B.E.A.M.A. conditions preferred, 
Salary £300 per annum.—State age, experience, to 3d3t), Kiec- 
trical Review, 4, Ludgate | Hill, London. 


LECTRICIANS wanted, must be smart and imnehie: of 

installing and repairing plant. Those with experience 

of X-Ray and Electro-Medical work preferred.—Applications in 

confidence to 8755, Electrical Review, 4, Ludgate Hill, Lon- 
don. 


wanted for North London.—Apply, stating age, experi- 

ence and salary required, to 3480, Electrical Review, 4, Lud- 
gate Hill, London. 


OREMAN Armature Winder wanted for Midlands, about 
30. Must be an expert in the production of small and 
medium size armatures and stators, with female labour. Pro- 
gressive position. Applications treated in strict confidence. — 
3362, Electrical Review, 4, Ludgate Hill, London. 
UNIOR Draughtsmen required by ary hacen firm of engi- 
neers (London district). —Apply, stating age and experi- 
ence, to 3539, Electrical Review, 4, Ludgate Hill, Loudon. 


EADING Stoker required for power ents near Sonia 

Experience with large water-tube boilers and chain grate 

stokers essential.—3561, Electrical Review, 4, Ludgate Hill, 
London. 


| ga ey required by firm of electrical contractors. Must 

have a good connection and experience in estimating 
and supervising work. Preference given to one willing to 
invest money in the ae ig .—Reply, giving full particulars, 
3521, Electrical Review, , Ludgate Hill, London. 


West "End Electric 


UTSIDE Represe ntative* wanted by 
Supply Co., for interviewing and canvassing among con 
sumers. Salary and good commission to a really ** live ©’ man. 
Only applications giving full particulars cf experience and 
qualifications will be considered.—8565, Electrical Review, 4, 
Ludgate Hill, London. 


EQUIRED, first-class Foremen, thoroughly used to the 

laying of e.h.t. cables, the handling of large gangs of 

men, and excavation and reinstatement in London and large 

towns. Reply, with copies of two iast testimonials und state 

wages required. None but first-class men need apply.—3dll, 
Klectrical Review, 4, Ludgate Hill, London. 


BQUIRED, first-class e.li.t. Plumbing Pointers, preferably 

with experience on 33,000-volt cabies. Repiy, with copies 

of last two testimonials and state wages required. None but 

absolutely first-class and thoroughly experienced jointers need 
apply 3512, Electrical Review, 4, Ludgate Hill, London. 


EQUIRED, first-class Foreman for North of Eng sland 
works, manufacturing power transformers. Applicants 
must have wide experience, modern practice im Winuiny abd 
insulating.—State age, experience and wages required, 3538, 
Electrical Review, 4, |aidgate Hill, London. 
(indoor); young man required in electric heat: 
ing and domestic appliances department of London 
wholesale distributors.—State age, experience and ines re- 
quired, to 3556, Electrical Review, 4, Ludgate Hill, London. 


S* NIOR Assistant Electrical Engineers (shift duties) re- 
quired temporarily for power and sub-station working 
on the North-East Coast, Applications, which must be 
writing, will only be considered from those having had charge 
of a shift in a station containing large motor generators, 
rotary converters, and high-pressure switchboards.—Ful! pat 
ticulars of theoretical and practical training, together with 
copies of references and date on which duties could be com 
menced, to be addressed to 3533, Electrical Review, 4, Lud- 
gate Hill, London. 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


SITUATIONS VACANT.— Continued. 


EVERAL Draughtsmen, senior and junior, required for 
S electrical switchgear work. Only men used to design- 
ing apparatus, or handling orders, need apply. Good open- 
ings for suitable men. —Apply in writing, stating —— 
age, and salary expected, to The English Electric Co., 
Stafford. 


E RAL young Electrical are train- 
ing as Telephone Engineers (London district). Appli- 
cants must be of good appearance and have a good general 
education and a University degree or its equivalent (3 years’ 
electrical course at some recognised College).—Apply by letter, 
stating age, full particulars of qualifications, and experience 
(if any) to 3538, Electrical Review, 4, Ludgate Hill, London. 


HIFT. “Charge Engineer wanted in Midlands, Class B 
Generating Station. Three-phase and d.c. plant, tur- 
bines, high speed engines and water-tube boilers.—State age 
and experience to 3568, Electrical Review, 4, Ludgate Hill, 
London 
MART Man required as Assistant in sales and onde man- 
agement department. Must be of good appearance and 
have knowledge of works office routine —3560, Electrical Ke- 
view, 4, Ludgate Hill, London. 


WITCHGEAR Draughtsmen wanted immediately. Lon- 
don district. Good pay for really good men.—Write, 
stating age, experience and salary required, to 3545, Electrical 
Review, 4, Ludgate Hill, London. 
RACERS, Female, required by well-known firm of engi- 
neers (London ‘district). Must be thoroughly experi- 
enced.—Apply, stating age and experience, to 3540, Electrical 
Review, 4, Ludgate Hill, London. 


RANSFORMER Designer and Draughtsman required by 

firm in London district. Please state experience, age 

oo” required.—8753, Electrical Review, 4, Ludgate Hill, 
ndon 


AVELLER wanted with connection by 

ing for the trade the sheet metal parts of electrical heat- 
ing and cooking apparatus of every description, in all metals. 
—s744, Electrical Review, 4, Ludgate Hill, London. 


[YRAVELLERS wanted for well-known wireless house. 


North Midland and East Riding, Lancashire, and North 
Eastern England areas. Commission basis only. Smart men 
with a connection preferred.—3367, Electrical Review, 4, Lud- 
gate Hill, London. 
or trained man (just 

to prepare connection diagrams for switchboards. Must 
have good knowledge of instruments. Small salary to com- 
mence; good prospects for advancement. London district.— 
Apply, ‘stating —— age, salary expected, &c., to 3596, 
Electrical Review, Ludgate Hill, London. 


err Charge Engineer for modern e. bh. t. power ities 
of 4,500-kW capacity, connected with a large engineer- 
ing establishment to which is attached a steel works. Appli- 
cants must have experience of Lancashire boilers and general 
maintenance of plant.—Replies, stating particulars of training, 
experience, age, salary required, &c., to 3587, Electrical Re- 
view, 4, Ludgate Hill, London. 


APPOINTMENTS FILLED. 
Dissati 


tisfaction having been so often expreseed that unsuccessful applicants 
&’re lett in ignorance of the fact that the position applied for has been filled, 
Ma) wesuggest thatadvertisers notify us tothat effect when they have arrived 
ata iecision. We will then inserta notice free of charge under this heading, 


SITUATIONS WANTED.— Continued. 


B' /X 8553 (Meter Inspector and Tester). 


SITUATIONS WANTED. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum ls.). Three Consecutive Inseitions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and ELECTRICAL REVIEW address count as seven words. 


.A.A.A.—Electrical Engineer, at present holding important 
appointment East, is desirous remaining in England; 
thoroughly experienced in all branches and of good address; 
personal interview; would invest £2-3,000 if necessary after 


pe st investigation. —8902, Electrical Review, 4, Ludgate Hill, 
and on. 


A.A.A.—Electrical Engineer (33), 16 years assembly, in- 
stallation, testing, maintenance, d.c. and a.c. electrical 
Machinery and switchgear with well-known firms. First-class 
knowledge modern automatically controlled printing press 
equipments. Good technical knowledge. Public school educa- 
_ Desires progressive appointment.—Kinch, 5, Colindeep 
, Hendon, N.W.9. 8776 


.A.A.—Electrical Engineer, single, age 36, A.M.I.E.E. 
Sound electrical and mechanical training and experience 
with manufacturers and merchants. Accustomed all types a.c. 
and d.c. plant, internal combustion engines, &. Installation, 
maintenance, sales, estimating, buying, supervision of con 
tracts, correspondence, control of inside and outside staff. 
Energetic, adaptable, and good organiser. Now disengaged. 
Moderate salary for progressive appointment.—8728, Electrical 
Review, 4, Ludgate Hill, London. 


.A.A.—Electrical Engineer, A.M.I.E.E., M.Am.LE.E., 
desires responsible appointment. Recent experience in- 
cludes position as assistant chief electrical engineer to large 
supply company with full charge of system, including gales 
dept., power station, sub-stations, distribution system, &c. 
Also electrification of railways and maintenance work, with 
supervision of repair shop and maintenance of locomotives and 
rolling stock. Earlier experience includes steam locomotive 
construction and repairs, drawing office, testplate, and esti- 
mating work with electrical manufacturing company; also 
power station and sub-station operation. Good organiser and 
correspondent. Excellent references.—8628, Electrical Review, 
4, Ludgate Hill, London. 


.A.A.—Electrical Engineer (33), seeks responsible appoint- 
ment. Experience: Technical staff appointments with 
public supply undertakings; charge of cable manufacturer's 
test room ; installation of and entire management large factory 
plants; estimating, correspondence, control of staff. Moderate 
commencing salary.—8638, Electrical Review, 4, Ludgate Hill, 
ndon. 


—ALL-round long experienced Electrician, screwed in- 
stallations.—Jobing, 106, Kingsley Road, Hounslow. 
A FIRST Class "Mechanic ‘geeks situation ; 23 years’ experi- 
ence, light engineering, electrical, experimental, tools, 
jigs, gauges, excellent references. London district.—8779, 
Electrical Review, 4, Ludgate Hill, London. 


BROAD. —Competent Electrical Engineer, ‘ 27, desires 
gressive position requiring initiative and resource. T 
nical College training (Diploma), Stud. I.E.E., 94 years’ prac- 
tice (4 years in tropics). Charge of d.c. and a.c. (Lt., bt 
e.h.t.), steam, petrol and oil plant. Design, manufacture, test, 
specification, installation, maintenance and repair of commer- 
cial electrical apparatus. Fluent Hindustani, knowledge of 
Burmese, French, and Spanish.—8640, Electrical Review, 4, 
Ludgate Hill, London. . 
DVERTISER, mechanical electrician, 20 years’ experience 
in electrical machine repairs, lighting, power, private 
plants, domestic appliances, seeks engagement with contractor. 
—8774, Electrical Review, 4, Ludgate Hill, London. 


DVERTISER, A. M. LE.E., A. M. & Mech. E, with excep- 
tional experience, desires position as General or Depart- 
mental Manager. Wide experience with the commercial man- 
agement of sales and contract department, public electricity 
supply and staff management; good correspondent, having tact 
and ability. Experienced in electric lighting, heating, cook- 
ing and power, also central heating, ventilating, &. Excel- 
lent testimonials and references.—Reply 8684, Electrical Re- 
view, 4, Ludgate Hill, London. 
“4 DVERTISER ‘seeks position as Junior Draughteman or 
Technical Clerk in engineer's office; Secondary educa- 
tion; 5 years’ engineering apprenticeship.—Apply F. Adams, 
41, Saltram Cres., Maida Hill, W.9. 8695 


“A DVERTISER desires situation for smart Boy (154) to 
learn electrical engineering.—James, 15, Raynham 
Avenue, Edmonton, N.18. 8673 
DVERTISER, experienced charge, shift, senior switch- 
board attendant, seeks position.—J. Browning, c/o E. 
Jillings, 51, Heaton Road, Heaton, Newcastle. 8677 
DVERTISER seeks situation on e.h.t. 
mission line construction. Any capacity. Home or 
abroad. Splendid references.—8665, Electrical Review, 4, 
Ludgate Hill, London. 


overhead trans- 


DVERTISER (46), desires position, London or r Provinces, 

as Sales, Installation Engineer or Contractors’ Manager ; 

thorough technical and commercial experience with supply 

undertaking and contractors; wide experience; fully con- 

versant with specifications, estimating, and carrying out of 

po ne contracts.—8688, Electrical Review, 4, Ludgate Hill, 
London 


DVERTISER (25), requires position with electrical firm; 

34 years’ varied practical experience, 4 years technical 

college, terminating July 4th. Reasonable salary.—8610, Elec- 
trical Review, London. 


DVERTISER, with 2» years’ control of Sales and Contract 
business, desires engagement where a live man can make 
progress. Highest references. Lighting and power contracts 
routine.—8619, Electrical Review, 4, Ludgate Hill, 
ndon. 
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SITUATIONS WANTED.— Continued. 


DVERTISER (214), minor public school education, recently 

finished five years indentured electrical apprentice- 

ship, theoretical knowledge, acquainted with wireless and 

components, desires to take up Salesmanship.—8623, Electrical 
Review, 4, 4, Ludgate au, London. 


A™ A LL-ROU ND young Electrician seeks berth with genuine 
firm, sound pri rctical wiring and fault-finding experi- 
ence, Wireless and foreign experience.—8759, Electrical Review, 
4 tuudgate Hill, london. 
Winder, 
repairs.—8783, Electrical Review, 


first-class, desires change; new or 
4, Ludgate Hill, Lon- 
don. 


RMATURE Winder, 4 years’ 
repetition or repair work.—8743, 
ludgate Hill, London. 
RMATURE Winder, with 14 years’ first-class experience in 
manufacture and repuirs, ks position; all types a.c. 
and d.c.—8770, Electric cal Revie ow, 4, » Ludgate Hill, London. 


experience, a.c. or d.¢.; 
Electrical Review, 4, 


Sc. Honours Electrical Engineering (24) requires progres- 

sive post. Works and switchgear estimating experience ; 

re French, slight German. Ex-officer.—8675, Electrical 
Review, 4, Ludgate Hill, London. 


APABLE Engineer, A.M.I.M.E., managerial experience, 
workshops, foundries, efficient draughtsman, estimator, 

&c., seeks part-time engagement. Moderate terms. Has own 
London office.—8771, Electrical Review, 4, Ludgate Hill, Lon- 


don. 


(ou ERY ‘Assistant Electrician (26), single, practically and 
technically trained. Experienced erection and mainten 
unce of three-phase colliery plant.—8775, 

4, Ludgate Hill, London. 


OMPETENT Engineer, electrical and mechanical, " desires 

position as manager or installation engineer ; interview- 

ing, estimating, control of men, office routine; highest refer- 
ences.—8799, Electrical Review, 4, Ludgate Hill, London. 


LECTRIC Lamps and Valves.—Successful Works Manager 
requires same or suitable position, home or abroad.— 
Write, 123, W ‘althew Lane, Platt Bridge, Wigan. 8664 


Lamp Makers. —The decision of the Court of 
Appeal in favour of the British Insulated & Helsby 
Cables, Ltd., enables non-Association lamp makers to at once 

restart manufacturing operations. The advertiser will be 

pleased to hear from any non-ring firm desiring the services 
of a Manager, Assistant Manager, or Works Chemist and 

Physicist for their factory.—8631, Electrical Review, 4, Lud- 

= Hill, London. 


LECTRICAL Heating, Cooking and Hot Water.—Engi- 
neer, now representing prominent manufacturers in 
Lancs. and Yorks., desires increased scope, either district rep- 
resentative or on expense-commission basis. Manufacturers 
needing personal introduction to buyers ge trade, 1n- 
dustrial), address 8781, Electrical Review, 4, Ludgate Hill, 


ondon. 


LECTRICAL Engineer (34), knowledge foreign languages, 
Public School; seven years’ commercial experience, 3 
years salesman; at present in employ of large company. 
ri openin in London or South.—8706, Electrical Review, 
4, Ludgate ill, London. 


LECTRICIAN (W ireman), thoroughly reliable. All kinds 
of wiring, tubing, casing, &.—G., 40, Rattray Road, 
Brixton. 8645 


LECT RICIAN, 


Electrical Review, 


with 16 years. of practical in 


all branches, maintenance for preference.—M., 31, Eton 
Street, Regent’s Park. 8729 
LECTRICIAN, 15 years’ experience lighting, heating, 
power, also ‘maintenance, plant work, &c. refer- 

108, Upper Kennington Lane, 8.E.11. 8644 


ences.—E. B., 


RICI IAN, bells, all sys 


8804 


SITUATIONS WANTED.— Continued. 


LECTRICIAN, Engineer, Improver. Youth, 17, 


Wants 
permanent work; 3 years present job, best oi 


recom- 


mendations; well up in_ bells, an wireless.— \\V right 
Lookstall, Marble Arch Tube, W 8761 
LECTRICIAN, |, Millwright, 16 years’ experience. Shaft. 
ing, machinery, lighting, power, maintenance, &— 
Write Powell, 70, Standen Road, $.W.18. 8713 
Le good all round; would take charge.—F, 
Hooper, 7 , Barnsdale Road, Maida Hill, W.9. 8718 


LECTRICIAN, disengaged ; power, light, telephones, bells, 
4+ &. —Tilbrook, 37, Octavia Street, Battersea. _ Seu 


LECTRICIAN (Wireman), reliable, all kinds of wiring, 
tubing, casing, &c.; good references.—E. T., 14, Brein. 


ton Road, Hereford. 870 
LECTRICIAN- Wireman (2A), seeks change, within 5 
miles North London preferred. Lighting, heating, a, 


and d.c., power, plant work.—s703, Electrical Review, 4, Lud- 
gate Hill, London. 


NGINEER-Electrician desires re-engagement as wanager 
or contractors’ foreman with progressive firm. 
‘Thoroughly competent, gas, oil, petrol, erection, maintenance, 
private estate work. Keen estimator competitive contracts, 
office routine; London experience. Highest testimonials — 
8639, Electrical Review, 4, Ludgate Hill, London. 
ENGINEER. —Sales Manager requires position, either i in 
works or on sales. Seven years’ experience electric bat- 
tery, truck and locomotive desigh, manufacture and sale. 
Produced first electric battery truck in England.—8626, Elec- 
trical Review, 4, Ludgate Hill, London. 


NGINEER (387), requires appointment, administrative, 
technical, manufacture, construction, branch office man- 
agement; experienced power station plant, sub-stations, 
motors, switchgear, cables, transformers, control technical 
ee drawing office, and workmen.—8704, Electrical Review, 


4, Ludgate Hill, London. 
J\IRST-Class Electrician-Wireman seeks situation ; all sys- 
tems.—11, Southampton Buildings, Lymington, Hants, 


8749 


-NSTRU MENT maker and small engineering toolmaking jigs 
and patterns, used to experimental work to drawings.— 
Parker, 18, Elmcroft Crescent, Golders Green. 8798 


AINTENANCE Electrician, used to engines, dynamos, 

motors, batteries, pumps, &c., running repairs, wiring 
and pipework ; town or country. Moderate wage for perman- 
ency. —8790, Electrical Review, 4, Ludgate Hill, London. 


ARINE Engineer (32), Ist class B.0.T., 12 years with 

present company, 5 years as 2nd engineer. Experience 
in running and overhauling of turbines, reciprocating and 
semi-Diesel engines, oil fuel and d.c. plant, desires position 
ashore in large plant or factory, any district, where the above 
experience, including energy ‘and initiative, are required, 
First-class references.—King, 297, Whitehorse Lane, London, 


6.1.20. 


ALES Engineer.—Long and successful experience with 
important firms; at present disengaged. Forceful inter- 
viewer, who can handle large contracts. Fully technical.— 
8301, Electrical Review, 4, Ludgate Hill, London. 


HIFT Engineer, single, 28; experienced large power und 
substations, all types modern plant, seeks change, pre- 
ferably abroad.—8767, Electrical’ Review, 4, Ludgate Hiil, |.on- 
don. 
geen Boy, tail, aged 16, just leaving school, with some 
mechanical and technical training, seeks a situation with 


electrical and "i? engineers.—A. Yapp, 15, Cartield 
Road, Wimbledon, S.W 8685 


ELEPHONE Baginesr, 28; good practical and theor«tical 
knowledge. London and City Guilds certifi- 
or abroad.—s8s05, Electrical Review, 4, Luigate 
ondon. 


cate. 


Hill, 


7 LECT RICIAN ‘wants work, town or country ; - good refer- 
ences.—P. A. Maynard, 20, Archer Mews, Archer Street, 
Notting Hill, W.01. 8796 


LECTRICIAN, experienced 
‘phones, motors, a.c. or 325, Kil- 
Vane. N.W. 


LECTRICIAN- Wireman, all “systems, lighting and power, 
age 30.—N..A. Daniels, 27, Concanon Road, Brixton. 

Q779 

LECTRICIAN-Wireman desires situation with firm doing 

country house lighting; used to petrol and oil engines. _ 

S72 Electrical Review, 4, Ludgate Hill, London. 


mechanic; lighting, bells, 


.c.—* Electrician 


LECTRICIAN (25), single, adaptable, conscientious, seeks 
situation ; practical and theoretical experience of light- 
ing systems, power, printing press equipment, automatic con- 


trollers, country house installations, &c.—T. B., 50, 


Road, Balham, S.W.12. 


RAVELLER seeks permanent position. Everything elec- 

trical and wireless; good connection Home Counties; 

commission basis only not entertained.—8686, Electrica! le- 
view, 4, Ludgate Hill, London. 


IREI JESS, Electrical Accessories, 
requires post in retail business; 


&c.—Electrician, 23, 
security if required.— 


L. M. F., 10, Courthope Villas, Wimbledon. STH 
IREMAN, all-round ; can ‘estimate; ; make goc good. —W., 58, 
Richmond Road. Bavawater. 
TREMAN (36), a all round, disengaged. —A. F.., 
Harrow Road, 


IREMAN, good round; 22 years’ experience.—S's. 
48. Road, Battersea. 8715 


rIREMAN seeks situation anywhere; mainten nee, 
jobbing, house wiring. Good references.—C. Jenkin 


38, Walterton Road, Paddington. 
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SITUATIONS WANTED.— Continued. FOR SALE.—Continued. 
W IREMAN; disengaged.—l0, Lynwood Road, 8.W.17. ELECTRIC MOTORS & TRANSFORMERS. 


T{JIREMAN, good all-round; 18 years’ experience; 2 ¢ 35. 


References.—A. A., 67, Hartismere Road, Fulham 0 
{ATIREMAN, all branches, wants work.—Haines, 4, % 1 
W Street, N.W.1. 


IREMAN wants job, any system.—Robinson, 5, Agincourt 
Road, Hampstead. 8780 


[REMAN’S Assistant requires work ; 34 years’ all-round 
experience.—Eddowes, 82, Choumert Road, Peckham, 
8. E.15. 8791 


OR KSHIRE.- —Mr. w. Lawrence, ate ‘representing the 
Telephone Manufacturing Co., Ltd., requires engage- 
ment with established house having competitive lines in fit- 


tings, wireless, &c. Sound connection.—Write: 13, Wilton 
Grove, Headingley, Leeds. 8819 
requires situation, apprentice 


Electrician (22), 
served, conversant en d.c. and a.c. power and lighit- 
ing. Home or abroad.—8778, Electrical Review, 4, Ludgate 
Hill, London. 


OUNG Man (23) requires change. ‘Experienced in d.c., 
progress returns, costing, stock records, and shop orders, 
&e.—P., 138, Mortimer Road, N.W.10. 866 


FOR SALE. 


Advertisements are inserted under this heading at 14s. pcr inch. 


DYNAMOS, SWITCHBOARD AND ENGINE. 


NE 2-pole, compound wound, 110-volt, 114-amp. Dynamo, 

by Waring of Liverpool, running at a speed of 320 r.p.m. 

One 2-pole, compound wound, 110-volt, 250-amp. Dynamo, 
by Laurence Scott, running at a speed of 310 r.p.m. 


The insulation of both machines is in splendid condition, 
and the dynamos can be put into commission at once. 

One Switchboard complete with the following fittings :— 
Voltmeter, Ammeter, 2 Shunt Rheostats, 1 Double-pole 
change-over Switch, 1 Single-pole change-over Switch, 5 Single 
Circuit Switches, 1 Double-pole Main Circuit Switch, 1 Double- 
pole Iron Clad Circuit Switch, 2 Lron Clad Fuses. 

One 20-h.p. Vertical Non-Condensing Steam Engine of 
modern design. 


The advertisers are prepared to sell the above at very low 
figures. 


Box No. 8765, Electrical Review, 4, Ludgate Hill, London. 


JAMES FERGUSON & SONS, LTD. 


Lea Park Works, Princes Reet, Merton Abbey, S.W.19. 


H" iH-GRADE Ebonite and Nestolite Compounds for Mag- 
netos, Wireless and General Insulation work. 

Ebonite Compound.—For magneto ship rings, magneto dust 
covers, magneto rotors, wireless telegraphy, wireless telephony, 

tay parts, electrical instruments, land telephones, switch 
handi s and general insulation work. 

Nestolite Compounds.—Red insulating material, unequalled 
for magneto distributors, magneto end caps, magneto slip 


rings, switch bases, motor brush holders, telephone and tele- 
graph insulators, tramway overhead material, radiator caps 
and general insulation work. 

Specially prepared Ebonite Dough for Pump Rings. 

All Compounds supplied from stock or to order, ready for 
tubeinu, moulding, calendering or sheeting to customers’ re- 
quirements. 8762 


PLANT FOR SALE. 


\yrshire Electricity Board has the following plant for 
usposal 


One 3,300-volt, 50-cycle, 3-phase Turbo-Alternator 
with Condenser. Turbine manufactured by Howden & Co., 
‘iternator Brown, Boveri, condenser Mirrlees, Watson. This 
set can be used on mixed pressure. 

One Steam Balancer, Belliss-Siemens, 200-kW. 

Two 200-kW Belliss Steam Generating Sets, 500 volts. 
The above plant can be taken out immediately. There will 
v2 other generating plant for disposal at a later date, but any 
eTSON 


an now offer for this plant. 

Pull particulars of the above can be obtained from— 
WILLIAM C. BEXON, 
Engineer and General Manager, 


Greenholm Street, Ayrshire Electricity Board. 
Kilmarnock, 8567 


Reduced Prices. 
New and equal to new plant in stock. 


Rotary CONVERTER. 
300 kW, 50 cycles, 440/480-volt, compound, Westinghouse. 
TRANSFORMERS. 
600 kVA, 6,600/400 volts, 3 phase, 50 periods, Westin 
10 kVA, 5,125/110 volts, 3 phase, 25 periods, Westing 
Motors, TuHree-PHase, 50 Periops, 400/440 Vo.ts. 
200 h.p., 485 revs., slip ring, B.T.H., £250. 


100 h.p., 720 revs., slip ring, Fuller, "£195. 
50 h.p., 720 revs., ‘slip ring, E.C.C., 
40 b.p., 485 revs., squirrel cage, L.D. & M., £90. 


1,440 revs., squirrel cage, Brittain, £8. 
1,440 revs., squirrel cage, Crompton, £8 10s. 


Turee-Puase, 25 Pertops, 400/440 Vouts. 
200 h.p., 60 h.p., and all sizes to 5 h.p. 

50 Periops, 190/220 Vous. 
5 h.p., 975 revs., squirrel cage, Brook. 


Two-Puase, 50 Pertops, 200 Vouts. 
h.p., 720 revs., slip ring, Brook. 


7 bh.p., 1 ,440 revs., slip ring, Brittain, £18. 

4 h.p., 1,440 revs., slip ring, Brittain, £14. 

. +4 , 1,440 revs., squirrel cage, Brittain, £10. 
p., 

2 bp., 


re 


50 h.p., 720 revs., ‘slip ring, Crompton. 
50 h.p., 960 revs., slip ring, B.T.H. 
15 h.p., 1,000 revs., slip ring, Siemens. 
14 h.p., 1,000 revs., slip ring, Siemens. 
10 h.p., 1,000 revs., slip ring, Siemens. 
7 h.p., 950 revs., ‘slip ring, Holmes (crane rated). 
5 h.p., 695 revs., slip ring, Holmes (crane rated). 
5 h.p., 1,440 revs., slip ring, B.T.H. 
5 h.p., 950 revs., squirrel cage, Westinghouse. 
L h.p., 710 revs., squirrel cage, Westinghouse. 
500/550 Vours, D.C. 
2 h.p vo 050 revs., shunt inter., L.D. & M. 
2 h.p., 750 revs., shunt inter., E.C.C. 
440/480 Vouts, D.C. 
' 40 h.p., 780 revs., shunt, Newton. 
40 h.p., 650 revs., shunt, Newton. 
20 b.p., 750 revs., shunt, Newton. 
15 h.p., 850 revs., shunt, Phoenix. 
15 h.p., 850 revs., shunt, B.T.H. 
13 h.p., 1,180 revs., shunt, B.T.H. 
74 hb.p., 1,000 revs., shunt, G.E.C. 
74 h.p., 1,150 revs., shunt, Verity. 
220/250 Vouts, D.C. 
25 h.p., 300/720 revs., shunt, Phoenix. 
2 h.p., 670 revs., shunt, Siemens. 
10 h.p., 1,000 revs., shunt, Electromotors. 
10 h.p., revs., shunt, B.T.H. 
10 h.p., 870 revs., shunt, Electromotore. 
74 h.p., 1,090 revs., shunt, B.T.H. 
5 h.p., 1,000 revs., "shunt, "Siemens. 
5 h.p., 1,100 revs., shunt, B.T.H 
3 h.p., 1,200 revs., shunt, Siemens. 
8 h.p., 950 revs., shunt, G.E.C. 
110 D.C. 
52 h.p., 1,000 revs., shunt, Westinghouse. 
74 h.p., 1,000 revs., shunt, Crompton. 
220 /250-Voitt D.C. Dynamos. 
70 kW, 875 revs., compound, Siemens. 
34 kW, 1,050 revs., compound, Holmes. 
15 kW, 1, 100 revs., shunt, Vickers. 
8 kW 675 revs., compound, Newton. 
8 kW, 1,000 revs., compound, B.T.H. 


110-Voir D.C. Dynamos. 
34 kW, 1,430 revs., compound, G.E.C. 
64 kW, 1,480 revs., compound, Westinghouse. 
Piatinc Dynamos. 
1,000 amps., 12 volts, Phoenix Dynamo & Motor Co. 
750 amps., 12 volts, 1,150 r.p.m. 
The majority of these motors are complete with starting 
gear, &c. 


MIDLAND COUNTIES ELECTRICAL 
co., LTD., 


186, Sandon Road, Birmingham. 
Telegrams: ‘ Rheostat, Birmingham.” 


ELECTRIC MOTORS AND DYNAMOS. 
We hold one of the largest stocks of new and second-hand 

Motors. Second-hand machines are thoroughly over- 
hauled. Inspection and tests can be made at our works. For 
sale or hire, send your inquiries to Messrs. Britannia Manu- 
facturin Co., Ltd., Registered Office and Works, 22-26, 
Britannia Street, City Road, London, N.1. - Telephone : 5512 
and 5513, Olerkenw 19 


ENGINEERING 
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FOR SALE.— Continued. 


FOR SALE.— Continued. 


MYLAN & SMITH (ENGINEERS), LTD., 
KELVIN HOUSE, 


St. James’ Street, Sheffield. 
"Phone: 4976, 4977, Central, Sheffield. 
‘Grams: ‘‘ Topical,’’ Sheffield. 
Works: Bamford, Derbyshire, L..M.S. Railway. 


Every Machine in our Own Stock. 


Two-PuHase, 50 Periops, 200 Vo.ts. 


One 5 h.p., 950 revs., squirrel cage, G.E.C. 
One 5 h.p., 570 revs., squirrel cage, Fuller. 
Two 74 h.p., 1,440 revs., slip ring, Crompton. 


40 Pertiops, 400/440 Vouts. 


Fy 120 revs., squirrel cage, Fuller. 
Four 2 2 ., 1,800 revs., squirrel cage, Fuller. 
Two 3 h. = A 120 Tevs., squirrel cage, Fuller. 
Five 4 h.p., 1, 1” revs., squirrel cage, L.D. & M. 
One 4 b.p., 760 revs., slip ring, Phoenix. 

Two 4 h.p., 700 revs. , slip ring, Rhodes. 


Three 54 h.p., 1,120 revs., squirrel cage, L.D. & M. 

One 25 h.p., 1, 150 revs. : slip ring, Sandycroft. 

One 25 h.p., 575 revs., squirrel cage, L.D. & M. 

One 35 h.p., 600 revs., slip ring, Armstrong, Whitworth. 
One 40 h.p., 760 revs., " slip ring, Sandycroft. 

Twelve 40 h.p., 760 revs., slip ring, Verity. 


Two 40 h.p., “760 revs., slip ring, Harding Churton. 
> 760 revs., slip ring, B.T.H. 

Two 80 h.p., 385 revs., slip ring, B.T.H. 

Two 300 h.p., 465 revs, slip ring, Westinghouse. 


THREE-PHASE, 50 Periops, 400/440 Vouts. 


Two 2 h.p., 960 revs., squirrel cage, B.T.H. 
Four 2% h.p., 2,870 revs., squirrel cage, Fuller. 
One 3 h.p., 1, 4% revs., slip ring, B.T.H. 
One 3 h.p., 700 revs. a " squirrel cage, Crypto. 
One 34 h.p., 950 revs., squirrel cage, G.E.C. 
4 = .» 1,420 revs., squirrel cage, L.D. & M. 
One 4 i 1,440 revs., ‘squirrel cage, Siemens. 
5 


One 5 h.p., 950 revs., ‘slip ring, Phoenix. 

Three 53 h.p., 1,420 revs., squirrel cage, L.D. & M. 
One 6 h.p., 850 revs., squirrel cage, Fuller. 

Five 6 h.p., 1,420 revs., squirrel cage, L.D. & M. 

One 6 h.p., 1,450 revs., slip ring, B.T.H. 

One 6 h.p., 1,410 revs., slip ring, B.T.H. 

Nine 73 h.p., 1,440 revs., slip ring, E.C.C. 

Four 8 h.p., 1,420 revs., ‘squirrel cage, L.D. & M. 
One 8 h.p., 950 revs., squirrel cage, Westinghouse. 
One 9 h.p., 1,450 revs., squirrel cage, E.C.C. 

One 10 h.p., 960 revs., squirrel cage, B.T.H. 

One 20 h.p., 960 reve., slip ring, Macfarlane. 

One 25 h.p., 960 revs., slip ring, Macfarlane. 

Five 25 h.p., 960 revs., squirrel cage, Westinghouse. 
One 30 h.p., 1,440 revs., slip ring, Sandycroft. 
Four 30 h.p., 720 revs., equirrel cage, E.C.C. 

One 30 h.p., 720 revs., ‘squirre! cage, L.D. & M. 
Three 40 h.p., 960 revs., slip ring, Westinghouse. 
One 40 h.p., 750 revs., slip ring, Armstrong, Whitworth. 


Nine 45 h.p., 960 revs., slip ring, Verity. 


One 45 h.p., 960 revs., ‘slip ring, B.T.H. 

One 45 h.p., 960 revs., slip ring, Harding Churton. 
One 50 h.p., 970 revs., slip ring, Sandycroft. 

One 60 h.p., 725 revs., squirrel cage, B.T.H. 

Two 90 h.p., 480 revs., slip ring, B.T.H. 


One 130 h.p., 540 revs., squirrel cage, L.D. & M. 
One 350 h.p., 585 revs., slip ring, Westinghouse. 


THREE-PHASE, 50 Periops, 500/550 Votts. 


Two 2) h.p., 2,870 revs., squirrel cage, Fuller. 
One 3 h.p., 1,400 revs. , slip ring, B.T.H. 

Nine 5 h.p., 1,49 revs., squirrel cage, L.D. & M. 
One 5 h. = , 950 revs., slip ring, Phoenix. 

One 6 h.p., 1,450 revs., slip ring, B.T.H. 

One 6 h.p., 1,410 revs., " slip ring, B.T.H. 

Four 63 h.p., 1,420 revs., squirrel cage, L.D. & M. 


One 30 h.p., 1,440 revs., slip ring, Sandycroft. 
e 30 h.p., 720 revs., ‘squirrel cage, L.D. & M. 
One 43 h.p., 750 revs., ‘slip ring, Armstrong, Whitworth. 
One 50 h.p., 970 revs., slip ring, Sandycroft. 
Ten 50 h.p., 960 revs., slip ring, Verity. 
One 60 h.p.» 960 revs., slip ring, B.T.H 
Two 50 , 960 revs., slip ring, Harding Churton. 


h.p. 
Two a h.p., 482 revs., slip ring, B.T.H. 
.p., 575 revs., slip ring, Westinghouse. 


Direct Current, 110 Votts. 
One 3 h.p., 590 revs., shunt wound, Sturtevant. 
Three 3 h.p., 375 revs., shunt wound, Crompton. 
One 1 h.p., i ,000 revs., shunt wound, E.C.C. 
One 13 h.p., 750 revs., shunt wound, Armstrong, Whitworth. 
One 1} h.p., 850 revs., shunt wound, E.C.C. 


WE WILL QUOTE YOU 


BY TELEGRAM, TELEPHONE, 
OR RETURN OF POST. 


ELECTRIC MOTORS—CUT PRICES. 
All Machines Guaranteed. 


NLY best makes. Nearly all om, thoroughly overhauled 
and tested before despatch 


Direct CurRENT, 110 Votts (Continued). 


One 23 h.p., 500 revs., shunt wound, G.E.C. 

One 4 h.p., 550 revs., shunt wound, Electromotors. 

One 5 h.p., 325 revs., shunt wound, Armstrong, Whitworth. 
One 124 h.p., 340 revs., shunt wound, Westinghouse. 

One 15 h.p., 680-850 revs., compound wound, E.C.C. 

Five 15 h.p., 600 revs., shunt wound, L. Scott. 

One 23 h.p., 575 revs., shunt wound, Mawdsley. 

One 324 h.p., 350 revs., shunt wound, L. Scott. 


Direct CURRENT, 220/230 Vo.ts. 


One 1 h.p., 1,300 revs., shunt wound, Davidson & Co 

Two 1} h.p., 306/1,530 revs., shunt wound, L.D. & M 

One 1} b.p., 1,180 revs., shunt wound, Sturtevant. 

Three 14 h.p., 750 revs., shunt wound, Crompton. 

One 2 h.p., ‘450 revs., ‘shunt wound, B.T.H. 

One 23 b.p., ‘1,500 revs., shunt wound, Scott & Mountain. 

One 3 ee A 300 revs., series wound, L.D. & M. 

One 4 h.p., 885 revs., shunt wound, Westinghouse. 

— 5 h.p., 1,100/1, 340 revs., shunt wound, Matthews and 

ates. 

One 5 h.p., 1,000 revs., compound wound, G.E.C. 

One 5 h.p., 350 revs., shunt wound, Armstrong, Whitworth. 

One 6 h.p., 600 revs., shunt wound, L.D. & M. 

One 6 h.p., 475 revs., shunt wound, Scott & Mountain. 

One 7 h.p., 650 revs., shunt wound, Electromotors. 

One 7 h.p., 300 revs., shunt wound, Thames Ironworks. 

One 8 h.p., 1,100 revs., shunt wound, Electromotors. 

One 10 h.p., 70 revs., shunt wound, Electrical Co. 

One 10 h.p., 400/1, 100 reve. ‘ shunt wound, Armstrong, 
Whitworth. 

One 10 h.p., 680 revs., shunt wound, Armstrong, Whitworth. 

One 10 h.p., 575 revs., compound wound, Macfarlane. 

One 10 h.p., 500 revs., shunt wound, Clayton Engineering. 

One 10 400/1, i00 revs., shunt wound, Armstrong, 
Whitwort 

One 10 h.p., 320 revs., shunt wound, L.D. & M. 

One 10 h.p., 165/500 Tevs., compound wound, Armstrong, 
Whitworth. 

i 10 h.p., 140/420 revs., compound wound, J. P. 


Seven 12h.p., 140/420 revs., compound wound, J. P. Hall. 
One 12 h.p., 1 135 revs., shunt wound, Electrical Co. 
Two 15 h.p., 500 Tevs., shunt wound, Greenwood & Batley. 
One 15 h.p., 500 revs., shunt wound, G.E.C. 

One 15 h.p., 300/900 revs., compound wound, Vickers. 
Seven 15 h.p., 140/420 revs., compound wound, J. P. Hall. 
One 16 h.p., 950/500 revs., shunt wound, L.D. & M. 

One 19 h.p., 375 revs., shunt wound, Scott & Mountain. 
One 20 h.p., 300/900 revs., shunt wound, Verity. 

One 20 h.p., 290 revs., shunt wound, Bruce Peebles. 
One 25 h.p., 740 revs., shunt wound, Scott & Mountain. 
One 25 b.p., 680'revs., shunt wound, 
One 25 h.p., 370/925 revs., compound ‘wound, J. Hall. 
One 25 h.p., 320 revs., shunt wound, Armstrong, Whitworth 
One 26 h.p., 600 revs., shunt wound, Newtons. 

One 30 h.p., 240 revs., ‘shunt wound, Verity. 

Three 40 h.p., 400 revs., shunt wound, G.E.C. 


One 5. .P., 300/900 revs., shunt wound, Armstrong, Whit 
worth. 
One 45 h.p., 850 revs., shunt wound, Electromotors. 
One 46 h.p., 1,150 revs., shunt wound, Mawdsley. 
Four 50 os p., 660/900 revs., shunt wound, Royce. 
Two 50 h.p., 400 revs., shunt wound, G.E.C. 
Four 60 h.p., 600/900 revs., shunt wound, Royce. 
Two 65 h.p., 700 revs., shunt wound, L. Scott. 
Two 75 h.p., 725 revs., shunt wound, Siemens. 
Five 75 h.p., 600 revs., shunt wound, Royce. 
Two 105 > p., 760 revs., shunt wound, Electromotors. 
One 110 h.p., 550 revs., compound wound, E.C.C. 
One 1,000 h.p., 245 revs. , shunt wound, Vickers. 
Direct Current, 440/500 Votts. 

One 3 h.p., 1,000 revs., series wound, Westinghouse 
One 3 h. ey 360/1,080 revs., compound wound, B.T.H 
Nine 3 h.p., 600 revs., shunt wound, L.D. & M. 

ee h.p., 1 ,600/1, 900 revs., shunt wound, Royce. 
One 5 h.p 825 revs., "shunt wound, B.T.H. 
One 5} 160/200 revs., shunt wound, Electromotors. 
Four 7 h.p., 1,080 revs.., shunt wound, Siemens. 
Four 7} h.p., 1,150 revs., shunt wound, Siemens. 
Two 73 h.p , 185/740 revs., shunt wound, L.D. & M. 
Two 8 h.p , 300/900 revs., ‘shunt wound, Morley Elec 
One 84 ., 1,850 revs., ‘shunt wound, Wassiastioneee. 


One 11 h.p., 260/520 revs., shunt wound, Armstrong, Whit 
(Continued on neat page.) 
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FOR SALE.— Continued. 


FOR SALE.—Continued. 


MYLAN & SMITH (ENGINEERS), LTD. 
(Continued from previous page.) 


Direct Current, 440/500 Vo.trs.—(Continued.) 


One 15 h.p., 930 revs., shunt wound, Electromotors. 

One 15 h.p., 620 revs., shunt wound, Thames Ironworks. 

One 15 h.p., 350 revs., shunt wound, Armstrong, Whitworth. 

Two 20 h.p., 350/1,050 revs., compound wound, Armstrong, 
Whitworth. 

Srocnteen 2 h.p., 300/900 revs., compound wound, J. P. 


— oi h.p., 285/955 revs., compound wound, J. P. Hall. 
One 25 h.p., 320 revs., shunt wound, Armstrong, Whitworth. 
Eleven 25 h.p., 985/855 revs.,. compound wound, J. P. Hall. 
One 25 h.p., 300/900 revs., compound wound, J. P. Hall. 
Seven 30 h.p., 300/900 revs., compound wound, J. P. Hall. 
One 30 h.p., 500 revs., shunt wound, Verity. 

One 30 h.p., 300 revs., shunt wound, Armstrong, Whitworth. 
One 32 h.p., 1,000 revs., shunt wound, L.D. & M. 

One 373 h.p., 750 revs., shunt wound, Scott & Mountain. 
One 40 h.p., "800 revs., "shunt wound, Scott & Mountain. 
One 40 h.p., 750 revs., compound wound, L.D. & M. 

Two 40 h.p., 650 revs., shunt wound, Newton Bros. 

One 40 h.p., 600 revs., shunt wound, Bruce Peebles. 

Two 42 h.p., 675 revs., shunt wound, Newton Bros. 

One 45 h.p., 850 revs., shunt wound, Newtons. 

One 50 h.p., 925 revs., shunt wound, Newtons. 

Two 50 h.p., 585 revs., series wound, J. P. Hall. 

Two 55 h.p., 650 revs., series wound, J. P. Hall. 

One 60 h.p., 500 revs., shunt wound, Verity. 

Two 120 h.p., 300 revs., shunt wound, Crompton. 

Two 140 h.p., 350 revs., shunt wound, Crompton. 

One 160 h.p., 750 revs., shunt wound, Brush. 

One 185 h.p., 475 revs., compound wound, J. P. Hall. 

One 210 h.p., 540 revs., compound wound, J. P. Hall. 


TWO HUNDRED BROOKHIRST FLOOR MOUNTING 
D.C. CONTROL PILLARS FROM 3 H.-P. TO 30 HP. 


MYLAN & SMITH (ENGINEERS), LTD., 
Kelvin House, St. James’ Street, Sheffield. 


‘Phone : 4976, 4977, Central, Sheffield. 

‘Grams: “ Topical,’’ Sheffield. 

Works: Bamford, Derbyshire, L.M.S. Railway. 8 
GOVAN ENGINE WORKS, LIMITED. 


HE whole of the Machinery, Tools, Plant, &., of GOVAN 
ENGINE WORKS (lately belonging to Messrs. Duns. 
muir & Jackson, Limited), FOR SALE by Private Bargain. 


For particulars apply 180, Hope Street, Glasgow. 2864 


HIRE OR SALE. 


E LECTRIC Motors and Dynamos.—Machines always avail 
able. ARMATURES and FIELD COILS 
rewound or repaired without delay. 


‘Phone : MACDONALD, SYER & CO., LTD., 
Museum 5, Gray’s Inn Road, W.C.1. 2 
GENERATING SETS, 50 kW. 

Aster”’ pétrol-paraffin 


BA. comprising a 100-h.p. 
4 engine, direct-coupled to a Siemens Generator, with 
cooling tanks and high-grade, three-panel switchboard. Brand 
new. In stock, any voltage, 80/550, and in d.c. and a.c., 
3-phase, 50-period types, at . than half manufacturers’ 
price. ‘Inspection Spalding.—E. W. Farrow & Sons, ——" 


FIRST-CLASS GAS AND OIL ENGINES. 
L ATEST — Gas Engines include the following horse- 
powers: 68, 53, 344; 34, 28, 124, 10, 7 h.p., by the lead- 
ing makers. 

Horizontal and Vertical Oil Engines include 66 h.p. Hornsby, 
new; 45 h.p. Aster 4-cylinder, new ; 37 h.p. Parsons, 3-cylinder, 
new: 44 h.p. Gardner; 3} h.p. Hornsby. 

Harry H. Garnam & Co... Sines 3274 


MACHINERY FOR SALE. 


S-phase, 50 cycles, 400/440 volts: 42 and 22 h.p. 

S-phase, 40 cycles, 440 volts: 400 and 45 h.p. 

D.C., 20 volts: 70, 30, 25, 20 and 15 h.p. 

D.C., 460 volts : 35, 30, 0, and 13 h.p 

Special M.G., 50 cycle, a.c. to d.c.; 50195 volts, 120/240 amp. 
DRUMMOND & CO., Middlesbrough. 8216 


ELECTRADIX BARGAINS. 


YNAMOS, 6 and 12 volts charging, 6 amps., ball-bearing 
ends, Os., and 10 amps., £5 10s.; a.c., 200-watt, 
£3 10s. ; 1,200 volts, d.c., £22. 
Instruments, ex- -W.D., 1 to 2,500-volt. Milliamps to 5,000 
amps. prices from 10s. 
Transmitting Sets, Wireless 2-valve, ex-Aircraft, £3 10s. 
Bells, 1s. 2d. Sax, 3s. 6d. Bell wire, 9s. 100 yd. coil. 
Batteries, inert 8-volt, 12s.; 1}-volt, 88. 6d. per dozen. 
Electric drills, d.c., bench or hand, 110-V or 220-V at half 
price. 3-valve W.D. ’ portable receivers, 35s. 
Telephones, Magneto Ringing Hand- ‘comb. Sets, complete 
in teak case, 12s. 6d. Hand Phones, only 3s. 6d. each. 
Morse Recorders, £6 108.  200-watt alternators, Newton, 
with Transformer to 5,000 volts, £4 10s. 
Large stock of Electrical Gear at low prices. 


Ask for illustrated catalogue. 
Lesur Drxon & Co., 9, Colonial Avenue, Minories, E.1. 


MACHINERY FOR SALE IN FRANCE. 


i ee ~ advantage of the favourable rate of exchange to buy 
in France at very low prices— 
800-h.p. Willans-Robinson Diesel Engine. 
700-h.p. Diesel-Sulzer a.c. Generating Set. 
750-kW B.T.H. Co. Mixed-pressure Turbo-Alternator Set. 
300 to 6,000-kW Turbo-Alternator Sets. 
200 to 1,000-kW Turbo-Dynamo Sets. 
Also Electrical Machinery, Rotary Converters, Transformers, 
Complete list on application. 
Auex. Leresvre, General Agent for France of Bruce Peebles 
and Co., Ltd., Edinburgh, 9, Rue Arséne Houssaye, Paris 
ll 


(VITI). 
400/440 VOLTS, D.C. MOTORS. 
14 h.p., L.D. & M., 2,000 revs. ... ... ... &7 
32 h.p., B.E.P. 1, 
5 h.p., Wrights 1,280 revs. ... ... £19 
6 h.p., B.E.P. ‘900 revs. ... £90 
h.p., J. P. Hall G@Orevs. ... ... £48 
2 h.p., Siemens 1,10 revs. ... ... £48 
2% h.p., G.E.C. 760 revs. ... ... ... £49 
40 h.p., L.D. & M. 1,080 revs. ... ... ... £54 
300 h.p., Siemens '360 revs. . £235 


50 kW, Indust. Eng. Co., 
Telephone Cable : 1,700 yd. 


100 V, d.c., 750 ‘revs., £70. 


, 2-core, never used; Is. 3d. per yd. 


Bury Euecrrica, Piant Co., Lap., Phosnix Street, Bury. 
3504 


MOTORS AND FANS. 
: 8, 5, 7, 8, 10, 15, 18, 2, 25, 60, 70 and 
400/500 volts, ‘dc.: 5, 10 (tot. encl.), 15, 20, 25, 30, 40, 65, 70, 
75 and 90 h.p 


ne volts, 4 50 periods: 1, 2, 4, 6, 10, 12, 18, 20, 
40, 50, 75 and 100 h.p. : 
200 wai 1-phase, 50 periods, 18 h.p., slip-ring. 
Ventilating Fan, 30 in., 280 volts, d.c., box blades. 
GREENHALGH Baros., Atherton, Manchester. 
117. Telegrame- Greenhalgh Rroa.. Atherton 


DIESEL ENGINES FOR SALE. 


IESEL Engines, 300, 530, 800, 1,200 and 1,750 b.h.p., 

M.A.N., with or without dynamos, condition as new; 

about one-third market price; seen London. All spares for 
above sizes in 8 


Hick Diese, On Exarmns, Lrp., 70, Queen Street, BOs 


200/250 volte d.c. 
100 h.p 


‘Phone: 


STEAM GENERATING SETS. 


800-kW, 500-volt, d.c. Belliss-B.T.H. 
80-kW, 500-volt, d.c. Belliss-Dick, Kerr. 
75-kW, 500-volt, d.c. Allen. 

25-kW, 220-volt, d.c. Allen. 

50-kW, 110-volt, d.c. Allen. 

%kW, 110-volt, d.c. Belliss and Allen. 


And Oil Generating Sets. Modern. 


Harry H. Garpam & Co., Limrrep, Starnes. 
"Phone 98. 3322 


440-Volt, d.c. Motors in First-class Condition. 
NE 344 h.p., 1,020 r.p.m., B.T.H. 
One 30 h.p., 880 r.p.m., Siemens. 
One 2 h.p., 1,100 r.p.m., Westinghouse. 
One 15 h.p., 1,100 r.p.m., Westinghouse. 
L. A. Gameten & Partners, 10, East Parade, 
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FOR SALE.— Continued. 


FOR SALE.— Continued. 


ELECTRICAL POWER PLANT FOR SALE. 


All Genuine Second d Hand—Guaranteed Sound. 


A.C. Steam Sets.—375 to § 2,000 kW. 
Example: One 1,000- kW, 3,300-volt B.T.H. Turbo Set with 
condensing plant, equal new, £2,000 
D.C. Steam Sets.—26 to 1,500 kW. 
Examples: One 750-kW, 220-volt Geared Turbo Set with 
condensing plant, new 1917, £1,800. 
Two 325-kW, 500-volt Steam Sets, £650 each. 
One 375-kW, 240-volt ditto, £600. 
Transformers, new and unused.—500 to 1,500 kW. 
6,600/440 volts, 50 cycles, 3-phase. 
Babcock Boilers.—Nothing over 8 years old. 
5,000 to 30,000 lb. per hour, 160-200 lb. w.p. 
Lancashire Boilers. 
Example: Four 30 ft. by 8 ft. by 160 lb. w.p., £350 each. 
A.O. Motors.—220 to 3,000 volts. 
25, 40 and 50 periods, 5 to 500 h.p. 
D.C. Motors.—220 to 500 volts, 4 to 600 h.p. 
Examples: 15 h.p., £30; 20 h.p., £40; 30 h.p., £55; 50 b.p., 
£75; 75 h.p., £100; 120 h.p., £130; 150 h.p., £150; 
200 h.p., £185; 500 h.p., £400. 
We have also a large number of Motor-Generators, Rotary 
Converters, Motor-driven Pumps, Air Compressors, &c., &c. 
We control one of the largest stocks of second-hand electrical 
machinery in the country, and there is hardly any class of 
electric or electrically operated plant we cannot quote for. 


COME TO THE SOURCE OF SUPPLY. 


Fyre, Witson & Co., Ltp., 31, Budge Row, London, E.C.4. 
3442 


ELECTRIC LAMPS! ELECTRICAL ACCESSORIES!! 


UY your Electric Lamps at the right price from us. 
Guaranteed non-infringing! Complete indemnity! ! 


Drawn Wire Electric Lamps, 10 to 60 watt 9/6 per doz. 
Half-Watt Type 30-40-60 watts ...  ... 16/- 
‘Traction Lamps, 20-30-40-60 watts ... .. 15/- te 
Candle Lamps, 20 watts ... .. 
Carbon Lamps, 5-8-16 watts .. 12/- ms 
Ditto, 25-33 watts ... . 14/- 
Automobile Lamps, Headlight,” from ... 15/- 
Ditto, ‘‘Sidelight and Taillight,’’ from 12/- 
Festoon and F airy Lawips ... . 18/- om 


Lighting Flex, 14-36, 13s. 6d. per gross yd. 

Cable, 1/18, 7s. per coil ; 3/32, 88. 6d. per coil. 

b.C. Holders, 4s. 6d. per doz.; 5-amp. P.B. Switches, 5s. 6d. 
per doz. 

Ceiling Roses, 30s. per gross. 

Pin-grip Fittings, Tubing, &c., lowest prices. 

Electrical Universal Tr: avelling. lrons, 7s. 6d. each. 


Cash with order; carriage paid above £3. Prices quoted for 


quantities. See our announcement in this issue re Valves 
and Wireless, 


NORWOOD WHOLESALE Fitrincs Suppty Co., 
71, High Street, South Norwood, S.E.25. ’Phone : 


Croydon 937. 
3499 


MOTOR GENERATORS FOR SALE. 
10 kW, = poate d.c. to 110 volts, d.c., £50. 


LO kW, 40 volts, a.c. to 220 volts, d.c., £65 
30 kW, 190 volts, d.c. to 80 volts, d.c., £100 
40 kW, 200 volts, a.c. to 220 volts, d.c., £120 
75 kW, 440 volts, a.c. to 500 volts, d.c., £200 
%) kW, 480 volts, d.c. to 110 volts, d.c., £210 
200 KW, 440 volts, a.c. to 220 volts, d.c., £900 
Several others; also Rotary Converters up to 850 kW. 


Fyre, Witson & Co., Lrp., 31, Budge Row, London, E.C.4. 


3518 


SMALL STEAM SETS FOR SALE. 
% kW, 105 volts, d.c. £100 
30 kW, 220 volts, d.c. £130 
40 kW, 220 volts, d.c. £150 
55 kW, 230 volts, d.c. £185 
75 kW, 20 volts, d.c £250 
150 kW, 230 volts, d Cc. £300 


Many larger. 


, Lrp., 31, Budge Row, London, E.C.4. 
3519 


Fyre, Witson & Co 


VALVES IN STOCK—GUARANTEED. 


OUR-Electrode Valve for New Unidyne circuit 
to work sets without h.t. each 
Dutch Valves, soft and hard, R. 
Ditto, tubular, horizontal 
French Valves, R. type . con 
(All faulty valves exchanged. Minimum quantit,; 
sold one dozen.) 


Headphones, large N. & K. type . 9/9 each 
Ditto, small N. & K. type ‘A. 7/6 each; Al 9/3 
Ditto, Dr. Nesper adjustable 
Ditto, The Norwood adjustable... 8/6 | 
Aerial Wire, 100-ft. coils, hard drawn copper ... 16 doz. 
Coil Holders, 2/6 each 
Ditto, 3-way ... . 
Flex, 14-36 per gross yd. 38/6 


H.T. Batteries, complete with Wander Flug, 60-volt + 
Ditto, 15-volt ... 
Adhesive Tape .1/1 per lb, 
Crystal Sets, Sloping Cabinet, Dust- proof Detector, 10/6 each 

Cash with order ; carriage ‘paid above £3. Everythi g for 
wireless. Write, or phone Croydon 937. 


Norwoop WHOLESALE Firtinas Suppty Co., Ltp., 
71, High Street, South Norwood, 8.E.25. 


See our announcements re Electric Lamps and Fittings. 
3498 


THOMSON, PATRICK, LTD., 
10 & 12, Hart Street, Liverpool. 
Tel. : Royal 4267. 


D.C. Motors. 


H.P. Volts. Revs Make. Price. 
100 230 30u Bruce Peebles £100 
30 230 700 Crompton 15 
20 ¥30 7u0 Bruce Peebles 35 
15 230 700 Bruce Peeb es 25 
15 230 750 Lancashire Dynamo 24 
12 230 720 Bruce Peebles 20 
5 230 750 Bruce Peebles 16 
A.C. Motrots. 3 50 CrcLe. 

H.P. Volts. Revs. Make. Pric« 
80 440 720 Harding Churton £110 
50 440 960 Harland Eng. 60 

73 140 1400 Howells 16 
1 200 1400 G.EC. 


Five Ventilating Fans, Porthole, 18’, 230 V, £5 each. 

wne Ventilating Fan, Porthole, 24’’, 230 V, £7. 

One Ventilating Fan. Porthole, 1z’', 460 V, £4 10s. 

une Electric Track (Roadcraft), Price £50. 

One House Lighting Set, 65/70 volt, 25/30 amps., Price £50 


30,000-VOLT GEAR FOR SALE. 


i SENGLE-Pole Isolating ating Switches, 
Westinghouse. 
$ix single-pole Isolating Switches, 300 amps., by Westinghouse. 
(All suitable for wall mounting.) 
= Through Insufators with fittings, by Westinghouse. 

2 Through Insulators without fittings, by Westinghous« 
99 Blind Insulator Supports with fittings, by Westinghouse 
65 Blind Insulator Supports without fittings, by Westinghou-e 
Three 3-phase, 10-amp., 50)-cycle Reactances, to give 8) v ts 

choke per leg, by B.E.1 
Two 300-amp., 3-pole Oil Switches, complete with 4 C/Ts 5 
Two C/Ts 10/5, 2 Time Limit Relays, 2 Slate Panels and Gear. 
Two Ammeters and 2 Choke Coils, all by Ferranti. 

All new, in zakers’ origina: cases.—3418, Electrical Revi« 
4. Tmdgate Hill. london. 


NOTTINGHAM. 


Sale, that important modern white building, corner 
Carrington Street, facing Woolworth’s; buying cen'! 
20,000 or 25.000 feet floor space, 160 frontage. 
large workshops. 
Note.—Light car commercial transport vehicle Corporat 
desire to rent part of ground floor only as central Mid! 
show depét. 
Remainder of block offers opportunity to Electric Corp: 
tion for showrooms or Motorists’ Mutual Club. Ladies’ 
gents.’ toilet rooms complete. Motorists’ tailoring. ‘ 
tumier’s, Fancy goods, Wines and Spirits, Department Sup 
Stores, ‘‘ Mutual Advantage Combine *’ to members only. 
Personal application necessary for arranging best terms © ' 


RICHARD BAVIN & CO., 
3591 Estates Offices, Nottinghan 


200 amps., by 


a 


Palatial roo: 


3 


A.C. MOTORS FOR SALE. 


150-h.p., 415-volt, BO-cycle, 3-phase, 500 r.p.m. Slip 
ring lly ra oe Lancashire Dynamo Co., Ltd., with 
oil-immersed control Very cheap. Also 150, 200, 290, 250 


and 450 h.p. ditto.— -% Wilson & Co., Ltd., 31, Budge Row, 
London, E.C.4. 3517 


WHITEHAVEN CORPORATION ELECTRICIT) 
DEPARTMENT. 


Plant for Sale. 


950 5% Browett Lindley-Phenix Steam Generating Set, 
440 volts, d.c., 150 lb. sq. in.; in excellent runnii 


Electrical Engineer, Whitehaven. 


order.—Full particulars can be p from the Borous! 
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FOR SALE.—Continued. 


FOR SALE.— Continued. 


PLANT FOR SALE. 


rHE Shoreditch Borough Council, Electricity Department, 
T nvite offers for the following Electric Generating 
Plant, together with certain Steam Pipes, which are for 


« Willans Engine and E.C.C. Electric Generator (direct- 
upled), including stop and exhaust valves. 
KW 165, d.c. 
Volts 500. 
Speed 350 r.p.m. 


KW 165, d.c. 
Volts 150 to 165. 
Speed 350 r.p.m. 
» Direct Current Transformer, 
Primary 1,000 to 1,100 volts. 
Secondary, 150 to 165 volts. 
Amperes 365 to 400. 
lhe plant is in working order, and may be seen upon appli- 
it the Council’s Electric Power Station, Whiston Street, 
Haggerston, E.2. 

‘Tenders must be delivered at the address given below not 
late n noon on Wednesday, the 9th July next, and should 
be made on the official form, copies of which can be had, 
with further particulars and conditions of sale, from the under- 


e ditto— 


C. NEWTON RUSSELL, 
Borough Electrical Engineer. 
Electricity Supply Department, 
Coronet Street, Shoreditch, N.1. 


June, 1924. 3570 


FOR SALE. 

Generating Plant, 220/240 volts, d.c. 

One 100-kW Generator, 325 r.p.m., coupled direct to a four- 
cylinder oil engine. 

(wo 40-kW Generators, 350 r.p.m., coupled direct to two 
cylinder oil engines. 

Three —— Panels for the above with switches and cir- 
cuit breakers. 
_ Five 200-amp. Feeder Panels with switches and circuit 


Motor-driven Air Compressor. 
69 J. A. AnpDerson, 1, Eldon Square, Newcastle-on-Tyne. 


URGENT—SPACE REQUIRED. 


Turbine Generating Sets, 230 volts, d.c., with 

Jein condensing plant and spare armature complete; steam 
li) |b. Also available 600-kW Brush-Parsons Exhaust Tur- 
bine Set, 230) volts, d.c., and E.C.C.-Willans Exhaust Turbine 
Set, 200-kW, 460 volts, d.c—Jennings, West Walls, New- 
6 


£]} 750 is the price of 1,000-kW (two 500-kW) Parsons 
K 


castle-on-Tyne. 


Advertisements are inserted under this heading at 1s. 94. per line, 


A |.ARGE quantity of Electrical Generating Plant at the 
i Christchurch Generating Station of the Bournemouth 
‘oole_Electricity Supply Co., Ltd., will be available for 
‘l—Enquiries for a schedule of the plant should be 
sed to Bournemouth and Poole Electricity Supply Co. 
Ltd., Bournemouth. 8554 


\ LARGE quantity of M.F. Lamps always in London stock. 
4 \ll standard voltages and wattages. 12s. per dozen. 
\| prices for quantities. No infringement. Send for price 
ay Jamp guaranteed.—C. D. B., 186, High Holborn, 

3481 


A HESIVE Tape, fine quality English made, Connolly 
4 Bros. make; 4-in., Z-in., and 1l-in.; perfect condition. 
vile 3 rolls, any size, 2s. 6d., post paid; 14-lb. lots, Is. 1d. 
’ cwt. lots, 1s. lb—Edwardes Bros., 20, Blackfriars Road, 

mn. 


A -EN High Speed Enclosed Com pound Steam Engines, 
44 315 b.p., 400 revs., 200 h.p., 375 revs.—Harry H. Gardam 
an’ Co.. Limited, Staines. 8887 


{ TERNATORS, 50/90 kW. Brand new Siemens, 200/520 
. volts, three-phase, 40/50 periods, complete with ex- 
and switchboards, for sale very cheaply.—Farrow, 


\ ', Colonial Avenue, Minories, E.1, near Aldgate Station, 
i stocks of d.c. and #.c. Dynamos, Motors, Batteries, 
Co», Tape, Wire, Electric Drills and Wireless Sets are kept. 
— esie Dixon & Co. Tel. No., Avenue, 4166 4 


A ‘TIN Lighting Sets, 35 volts, 20 amps.; guaranteed. 
« ~)-volt, 120-amp. Electromotors Compound Dynamo; 
cheap.—Cole, 457, Rathgar Road, Loughborough Junction, 

8668 


A ‘Petrol-driven Lighting Set, two-cylinder 
4 engine; compound dynamo; on cast-iron bedplate; with 
sWitchboard.—Thomas Mitchell & Sons, Ltd., Bolton. 3551 


ery Enclosed High Speed Compound Steam Engines, 
550 h.p., 290 h.p., 125 h.p., 100 h.p., and 40 h.p.—Harry 
H. Gardam & OCo., Limited, Staines. 3386 


ELLISS-FOWLER 100-kW Generating Set, 130 lb. steam 
pressure, 420/450 volts, shunt wound; complete with 
switchgear. Thorough working order.—Borough Electrical 
Engineer, Bury St. Edmunds. 3484 


OILER Scalers, electric, 230-V and 110-V, d.c., complete 
with flexible shaft and tool heads, ready for work; 
cheap.—T.P., Ltd., 10, Hart Street, Liverpool 8786 


ABLE, approx. 220 yards of 91/.118 s.w.g. paper insulated, 
lead-covered, for sale.—Offers to 8752, Electrical Review, 
4, Ludgate Hill, London. 


ABLE, highest quality, best British makers, Silvertown, 
Henley, Hooper, Callender, Glover, Liverpool Cable Oo., 
19/050, 7/16, 7/18, 7/22, 7/24, less than half values. Samples 
sent.—Lake, 44/47, Devonshire Street, Theobalds Road, Lon- 
don, W.C.1. 8620 


ARBONS, all classes, including flame, open, &c.; half 
price.—The London Electric Firm, Croydon. 
LEATS and Insulators, porcelain, large variety, cheap.— 
Edwardes Bros., 20, Blackfriars Road, London. 8818 


‘ TS. Cables, new single, twin and three-core, large stocks, 
best makes; cheap.—Edwardes Bros., 20, Blackfriars 
Road, London. 8816 


| agen te by Crompton, 250-amp., 110 volts, 900 r.p.m., 
enclosed 4-pole type, compound and shunt coils; first- 
class condition. £50.—Groves & Co., Engineers, 
e 54 

LECTRO-Generator Co., 1a, Shepherds Bush Road, 
W.6. Supply or hire, trade or user, Electro Motors, 
Dynamos, Generating Sets. Experienced staff for repairs, 
maintenance, installations, rewinds; advice and quotations 
free. ‘Phone, Hammersmith 488. 8091 


Lighting Plant for Sale-——For immediate dis- 
posal, 12 miles from London (Surrey), private electric 
lighting plant, consisting of 44 b.h.p. National gas engine, 
50/75-volt dynamo, switchboard and 27 cells. The whole is in 
good condition. The plant was installed by one of the leading 
firms in London in 1917. This is an exceptional bargain and 
highly recommended. Price for quick sale as it stands, eighty 
guineas.—John A. Cook (West of England Representative for 
Ruston & Hornsby, Ltd.), 5, Elton Road, Bishopston, Bristol. 
Telephone 757. Telegrams, Exhaust Bristol.” 3585 


Paraffin Generating Sets. 
and Co., Ltd., 31, Budge Row, London, E.C.4. 


‘ XCELLENT 34-h.p. National Gas Engine, magneto type, 
No. 29350, £110 on rails. Bargain.—3470, Electrical Re- 
view, 4, Ludgate Hill, London. 


OR Sale, 500-kW, 240-volt, d.c. Belliss-British Thomson- 
Houston triple-expansion Set for 160 lb. steam pres- 

sure, guaranteed sound. £800.—Fyfe, Wilson & Co., Ltd., 
81, Budge Row, London, E.C.4. 3443 


LIOR Sale, Lalley Light Plant, complete with switchboard. 
£35.—Fyfe, Wilson & Co., Ltd., 31, Budge Row, Lon- 
don, E.C.4. 3444 


) eer Sale, in whole or part, complete Power House Plant, 
suitable for colliery, and consisting of 30 ft. by 8 ft. 

Lancashire boilers for 160 lb. w.p. Two 325-kW, 6500-volt, 
d.c. Steam Sets, with condensing plant, switchboard, &.— 
Fyfe, Wilson & Oo., Ltd., 31, Budge Row, London, E.0.4.— 
3437 


YOR Sale, large Electrolytic Generator, 7 volts, 2,500 amps., 
300 r.p.m.—Fyfe, Wilson & Co., Ltd., 31, Budge Row. 
London, E.C4. 


ro Sale, 9800-h.p. vertical enclosed  triple-exyansion 

Engine, by Belliss & Morcom; also ditto by Howden. 
Price £600 each.—Fyfe, Wilson & Co., Ltd., 31, Budge Row, 
London. E.C.4. 2440 


| eer Sale, two nearly new 500-kW, 230-volt, 200 r.p.m. 
single-bearing engine type Generators, by British 
Thomson-Houston Co., Ltd.; 1917. £400 each.—Fyfe, Wilson 
and Co., Ltd., 31, Budge Row, London, E.C.4. 8441 
OR Sale, two 150-h.p. Garrett semi-stationary, compound 
super-heated Condensing Sets, insured for 190 lb. steam 
pressure, complete with jet condenser and 100-kW, 460-500- 
volt, d.c. generator, with Renolds chain drive gear, also 
panels. The above plant was installed new in 1916, and 
forms a very efficient and compact equipment. Price £2,000 
the lot.—Fyfe, Wilson & Co., Ltd., 31, Budge Row, London, 
E.C.4. 3434 
OR Sale, one 3,000-kW Turbo Alternator, 2,200/2,400 V, 
periodicity 100, 8,000 revs., steam 160 lb., with condenser, 
Hlectrical Review, 4, Ludgate Hill, London. 
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FOR SALE.—Continued. 


ORB Sale or Hire, Motors and Dynamos, 440, 220, 110 
.— Martin, ’320, Witton Road, Birmingham. 
ast 


OR Sale, Three Belliss & Morcom direct-coupled Generat- 
ing Sets, each 100-kW, with condensing plant, switch- 
board, &c., all in first-class condition, and can be seen run- 
ning. Also Stirling Boiler, suitable for working pressure of 
200) Ib. — 3534, Electrical Review, 4, Tadgate Hill, London. 


OR Sale, Silvertown Portable W heatstone Bridge Testing 
Set, as new; what offer.—Robertson, Sneddon, i 
OR Sale, Motor-Generator by Siemens, 440-volt, 50-cycle, 
3-phase motor, coupled to 75-kW, 500-volt, d.c. generator 
complete with control gear; £215.— vie, Wilson & Co., Ltd., 
31, Budge Row, London, E. C4. 595 


OR Sale, two 700- kW, 500-volt, d.c. Diesel Engine Sets, 
complete with auxiliaries. Very cheap.—Fyfe, Wilson 

and Co., Ltd., 31, Budge Row, London, E.C.4. 3522 
OR Sale, YY 3,300-volt, 50-cycle, 3-phase Turbo Set, 

by B.T.H. Co., with condenser, &c. Cheap.—Fyfe, 
Wilson & Co., L.td., 3i, Budge Row, London, E.C A. 3528 


REEN’S ‘Economiser, 384 tubes, 1916, 200 lb. —Harry H. 
LJ Gardam & Co., Limited, Staines. 3388 


NOREASE your winter sales by selling ‘Eagle ’ Pocket 
Lamp Batteries, Cases, Bulbs, and Electrical Novelties. 

Our prices defy — -Engineering Supplies, 155a, 
Upper Thames Street, E.( 3569 


ARGE stocks of Electric Generating Sete, by Austin, 
Gardner, Parsons, &c., for cinemas, welding, stand-by 
plant, house lighting, &e., from 1 to 100 kW—Syte, Wilson 
and Go., Ltd., 31, Budge Row, London, E.C.4. 3435 


IGHTING Plants, Petter Veritys, 50/70 V, 1} kW, new. 
44 £49 each. —White. 47a, Pomeroy Street, New Cross. 8328 


AA OTOR-Driven Air Compressor for sale, 1,000 cubic feet 

per minute, 100 lb. per sq. in., with 500-volt, d.c. 
motor.—Fyfe, Wilson & Co., Ltd., 31, Budge Row, London, 
E.C.4. 3436 


OTORS for Sale, all d.c., 220 volts, ‘h. 870. p. m. 
35 h.p., 800 r.p.m.; 30 h.p., 600 r.p.m.; 25 h.p., G40 
r.p.m.; 25 h.p., 600 r.p.m.; 50 b-p., 500 r.p.m.; 50 h.p., 850 
r.p.m.; 85 h.p., 380 r.p.m.; all complete with switches and 
starters; can be seen running.—Particulars from F. and R. H. 
Kirkup & Co., Pilgrim Street, Newcastle-on-Tyne. 5687 


AMEPLATES in Metal, Ivorine, &e. Stencils for Signs. 
—Stilwell & Sons, Tye Jordan Well, Coventry. — 7940 


2,500- -meg. grade, 
red or black, 8s. 9d. per 110 yd.; 7/029 braided V.I.R., 

15s. per L110 yd.; 7/14 ditto, 65s. per 100 yd. ; 37/28 ditto, equal 
to 7/0, 13s. 6d. per 100 yd.; 19/16 ditto, 95s. per 100 yd.; 19/17 
ditto, 92s. 6d. per LIO yd.; 19/18 ditto, 75s. per 110 yd. All 
new and C.M.A. makes. Also large assortment C.T.S. and 
lead-covered Cables; cheap.—Edwardes Bros., 20, Blackfriars 
Road. London. 8806 


hae 10-h.p. air break Star Delta Starter, 440-V, 3-phase, 
50-p., no volt, and 3 overloads; £7.—T.P., Ltd., 10, Hart 
Liverpool. 8789 


cold starting, petrol 
Nearly new, complete in 


EW Cables, 3/22, doubly taped, if LR., 


Street, 


IL Engine, vertical (Kelvin), 6-7 h.p., 
or paraffin, throttle governed. 


detail. £30. —Groves & Co., Engineers, Watford. 3542 
IL Switch, new, 2,000 amps., 3-phase, 400 volts, 50 periods, 

* Park Royal.” '"—TI., Ltd., 10, Hart Street, Liver- 

8788 


Ox. Shunt-wound Dynamo by the McFarlane Engineering 

Co., output 50 amps. at 350-volt, speed 900 r.p.m., com- 
plete with slide rails and pulley. Machine guaranteed to give 
55 amps. continuously. In splendid condition, practically new. 
—3557, Electrical Review, 4, Ludgate Hill, London. 


SRAM, Mazda and Ediswan Lamps, new, 4 watt, voltages 
240, 205, 115, 110, 50, and 12; wattage 40, 100, 200, 

300, and 500, at 45 wa cent. off list’ prices. Metal filament 
50 V, 30 W; 60 V, 10 W ,20W; 70 V, 30 W; 110 V, MDW; 
115 V, 15 and 100 W; 120 v 10, 0, and 30 W; 210 V, 30 and 
100 W; 250 V, 30 and 100 W: 260 V, 30 W; less 50 per cent. 
off list. Edwardes B Bros., 20, Blackfriars Road, London. 8807 


RESSES. Hydraulic _steam-he ated, ‘Sein in. rams, £0-in travel, 
12 hot plates, 3 ft. by 3 ft.. telescopic fittings, 6 ft. 8 in. 
davlight ; cheap.—T.P.. Ltd., 10. Hart Street, Liverpool. 8787 


CRAP Mica (cuttings and stampings) for sale, in perfect 
condition. —3555, Electrical Review, 4, Ludgate Hill, 
London. 


EMI-Stationary locomobile-type Steam Engine by Garrett, 
140/180 h.p., compound condensing, superheated, with 
economiser, separator, &c. Modern.—Harry H. Gardam and 
Co.. T.imited, Staines 3472 


Condensing Plant, new 1918, 8,400 lb. sisam per 
850 6a. ft. cooling surface ace. Ditto, 88,000 lb. 

per hour, , 3,500 eq. ft. cooling surface.—Harry H. Gardam and 

Co., Limited, Staines. 9384 


UMBLER Switches, 10-amp. P.B., new, 88. 6d. doz. post 
free.—Edwardes Bros., 20, Blackfriara Road, London. 

_ A815 
YWO low-pressure Turbo Alternator Sets, each | 1,650 kW, 

with Contraflo surface condensers, 6,000 volts, i-phase, 

50 periods. Low price.—Harry H. Gardam & Co. Limited, 

Staines. 347] 

NWO in., 

Review, 


290-V, d.c. exhaust Fans, £8.—8801, Electrical 
4, Ludgate Hill, London. 


Wo 220-volt, 40-kW, Lancashire dynamos, 350 :.p.m., 
£160 each.—Chick, Skin Market Place, S.E.1. 8773 


r WO New Double Leather Engine Belts, 


pure ireseed, 
cemented and wood pegged, lined inside with canvas, 

each $1 feet long, 24 inches wide, 14 mm. thick, never been 
used; 4 cwt. each.—Best offer to Howard & Bullougl, Ltd. 


Ace rington. SAT 
220-volt Lancs. Dynamos, 380 r. P. m., 187-ampere; per 

fect; £160 each.—Chick, Skin Market Place, South wark, 
S. E. 8746 
nee /TMETERS, moving coil, by Elliott, portable sul-stan 

dard, ranges 0/150/300/600 volts, self-contained, new 
condition guaranteed, 95s. nett. Meter and instrument repairs 
of every description—The Victa Electrical Co., 47, High 
Street, Battersea, S.W. M2 


EIR Boiler Feed Pump, steam cylinder 8 in in., water 64 in. 
3 18 in. stroke. Ditto 10 in. by 7 in. by 13 in. stroke.— 
. Gardam & Co., Limited, Staines. 3385 


Harry H 


TIRE! ESS rubber- covered Flex, 23/36, copper strands, 
C.M.A. a new; 9d. per 100-yd. coil, post free 


Edwardes Bros., Blacktriars Road, London. 
1/16 LR. M. A. Cable, new, lbs. per yds ; 3/18 

V.LR. C. = A. Cable, new, 26s. per 220 yards.—T. M 
Colquhoun & Co. , Canning Street, Glasgow. 3598 


Enfield-Ediswan 
coil.—Edwardes 


1/16 V.LR. and braided Cable. 
make; new. 8s. 3d. per 110-yd. 


Bros., 20, Blac ‘kfriars Road, London. ssug 
3/9() V.I.R. taped and braided Cable, ** Helsby,”’ John- 

son & a * make, new; Lis. 6d. per Lif-vd 
coil.—Edwardes Bros., 4, Blackfriars Road, London. 10 


7/16 V.LR. taped ‘and braided Cable, English make, 
mga grade, new; 45s. per 110-yd. coil.- 


Edw: ardes Bros., 20, Blackfriars Road, London. SA1l 
7/1 V.LR. pre and braided Cable, English make, 

600-meg. grade, new; 25s. per Ll0-yd. coil.— 
Edwardes Bros., 20, Blackfriars Road, London. ssl2 


19/1 NEW V.LI.R. taped and braided Cable, best English 
makes, approx. 30-, 40- and 50-yd. lengths; £7 
per 100 yd.—Edwardes Bros., 20, Blackfriars Road, London. 


S817 


-H.P., slow-speed, a.c. Motor, by Westinghouse, ‘-phase, 
50 cycles, 400/440 volts, 565 revs., squirrel cage.—Thomas 
Mitchell & Sons, Ltd., Bolton 3549 


1 H.P., d.c. Motor, by Siemens, 220/250 volts, 96) revs., 
4 poles and interpoles; starter —Thomas Mitche!! and 
Sons, Ltd., Bolton. _ 3545 


l -KW, 220-volt ‘Crompton Dynamo, £35. Only run 3 
weeks. 10-kW Aster Dynamo, 220 volts, £22; good 
order. 8/10-kW, E.C.C. Dynamo, 80/100 volts, first class, 
£19.—Chick, Skin Market Place. Southwark, S.E.1. 8747 
-KVA, 110-volt, 50-per., 1l-phase Alternator.—Greenhalgh 
Bros., Atherton, Nr. Manchester. 241 


ac, Motor, by Wright & Wood, 3-phase, 40) volts 
725 revs., squirrel cage; Ellison starter —Thom:s Mit 
chell & Sons, Ltd., Bolton. 3550 


90%": 100/ 150- volt, d.c. Dynamos (3), modern design 1, low 
price.—Harry H. Gardam & Co., Limited, Staines 332) 


9 -KW, 100/ 160-volt, petrol-paraffin B.T.H.-Parsons ‘ene! 
ating Set. New.—Midland Counties Electrix Enz. 
‘Ltd., 136. Sandon Road. Birmingham 


3 -KW, 460-volt, d.c. Dynamos, complete. Practica! y un 
used.—Harry H. Gardam & Co.. Limited, Staines 3321 


6 -KW, 220/240 volts, 850 revs., by Rhodes, des, with Site. 
500 V, direct-coupled to Bellis 


UU board. —Greenhalgh Bros., Atherton. 072 
10 and Morcom Steam Engine, available immediately. 


-KW, d.c. Generator, 
for quick sale at bargain figure.—Richards, Stafford Hous. 
Trentham Road, Longton 1 


TEAM Generating Set, 54-kW. 105-V, ditto 65-V, 27-A; 
h 20 h.p. motors, 220-V, compound 750/1,250 r.p.m. (list). 
—E. Binns, 29 29, Church Road, Gosforth, Newcastle. 8751 


125*:. 195- d.c. Steam Generating Sete. Low 
price.—Harry H. Gardam & Oo., Limited, 1 
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3, 


25,00 
30, and 50 ¢.p.; 
list price 


120, 


—Edwardes 


new. 


plete, and as new.— 
Limited, Staines. 
() KW, 230-volt, 
20 (three), modern design. 


Gardam & Co., Limited, Staines. 


METAL 

1 9 100, 105, 110 and 115 vol 
és. per dozen. Carriage paid. Usual 
trieal Review, 4, Ludgate Hill, London. 


CARBON Filament samps, 


“Ring” make, 
200, 210, 220, 250, and 225 volts; 8, 16, 


20, 


Bros., 


-KW, 80-kW, and 60-kW, 220-volt, Dynamos. OCom- 
Harry H. Gardam 


dc. Allen Steam Generating Sets 
Low price.—Harry H 


"Filament Low Voltage ” Lamps. 


t, various wat 


guarantee.—3581, Elec- 


Sixty per cent. discount off makers’ 
Blackfriars Road, London. 8813 


Co., 
$319 


3318 


tages. 
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ATTERIES (Storage), 
Electric 
Machinery of any description purchased. 


Lamps, 


Learoyd & Son, 
Telephone : 


London. 


“Frangible, Lowelap, 


OTORS wanted, 
two 4 h.p., 
Bank Street, 


volts, 


Hants. 


'MELEPHONE Cable wanted. 
insulated, centre of this steel strands. 
required.—3360, Electrical Review, 4, 
AN TED, one 500-amp. three-pole Ironclad ‘switch, 65 yds. 
91/.103 V.I.R. cable-—T. M. Colauhoun & Co., 


Glasgow. 


Street, 


thereto, viz. 


don. 


where. Parcels 


400-volt, 
Hulme, 


Meters, Scrap 


London.”’ 


h.p., 200-volt, 
all S.E. 
Manchester. 


two 2 
Electricity 
Lu 


by post, 


firm.—The Depdt, 47, Charing Cross Road, 
C.2 


old Dynamos, 


Dalston 2278 
Estab lished 1860. 


two 3 h.p., 200-volt, 
. about 800 r.p.m.—Somer- 


Cable, Meta 


Distance no object. 
Bridge Works, Heatherley Street, Clap- 
address : 


278. Tele. 


NE or two second-hand 48 in. to 60 in. Ceiling Fans, 220 
d.c.—Engineer, 


Works, 


Government surplus rubber 
Large quantities 
London. 


dgate Hill, 


TANTED, “the: undermentioned plant or the nearest size 
: One 200-KVA, 400-volt, 
Alternator, complete with exciter.—State speed, and whether 
suitable for belt drive, age, where it can bé inspected, and 
to 3507, Electrical Review, 4, Ludgate Hill, 


3-phase, 50- 


per oz. - given for Platinum Scrap, in large or emall 
quantities. Call and be convinced before selling 
prompt cash per return. 
London, 


Transformers, 


37, Can- 


Are 


Is or 
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REPRESENTATIVE now working a long established con- 
important 
shout the country can obtain a direct, 
old- 


nection 


interest In a 


ss 


tional facilities in the ‘‘Men that matter.” 
. Elee ‘trical Review, 4, Ludgate Hill, London. 

‘ENCIES wanted by old-established wholesale firm in 

South Wales, with sixteen vears’ connection amongst 

ies, works, and the trade, for dynamos, motors. cables, 
witchgear.—S758, Electrical Review, 4, Ludgate Hill, 
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with 


the most 


well-known and 


industrial 


established 


and later possibly 
electrical 
This proposition will only interest gentlemen with 


firms 


manufacturing high class electric 
icwiars to 3532, Electrical Review, 


ENTS required (provincial centres) by well-known firm 


al instruments 


4, Ludgate Hill, 


—Full 
Lon- 


Wales. 
among station engineers and var works. 
only. —3584. 


and Foreign Advertising Agency, 


ances, 
residential purchaser.—Please write immediately, 


above Company 


IRST-Class firm of industrial fittings manufacturers 
specialising in street lighting equipment, reflectors for 
works, factories, &c., desire to appoint an agent for South 
Preference given to one with established connection 
Commission 


ondon. 


ly.— 3534. Elec trical Review, uds gate Hill, 


OREIGN Agencies may be a obtained by advertising 
in Foreign papers.—Rates, from Deacon's British 

, Leadenhall Street, Lon- 
3417 


Electrical 


don. 


ANAGING Director ‘of established, well rated, 
Distributing Company in British Columbia, now on a 
short visit to the Empire Exhibition, desires to represent 
manufacturers of accessories, cables, lighting fittings. appli- 
novelties, or anything of interest to the commercial and 
giving fullest 
Ludgate Hill, Lon 


particulars, to 8754, Electrical Review, 4, 


don. 


ANU FACTU RERS’ "Agent require who will be prepared 

to carry large stocks of Ironclad switch and fusegear, 
manufactured by a well-known firm. This is a good oppor 
tunity for a real live, energetic man, well-known unon the 
North-Fast Coast and wer: from Newcastle-upon-Tyne. 
R589 Electric: al Revie Ww, udgate Hill. london 


OU TH Wales.—Engineer (A.M.1.E.E.). wishes to represent 


manufacturers of electrical iratus for collieries, 
works, and the trade. Good connection, over number of years. 
8757. Flectrical Review, 4, Tudgate Hill, Tondon. 


ELL-Known London firm of engineers, with extensive 

home and foreign connections (maintaining overseas 
branches). desires Agency for motors, control gear. and one 
or two other electrical manufactures of high quality.—Only 
firms of first-class reputation will be considered, and communi 
cations should be sent in the first instance to 8699, Electrical 
4. Tmdgate Hill. london. 


Review, 


PARTNERSHIPS. 


Advertisements are inserted under this heading at Is. 94. per line. 


LECTRICAIL, Engineer is desirous of purchasing interest 

in thoroughly established concern after fullest investi 

gations, £2-3,000.—8808, Electrical Review, 4, Iudgate Hill, 
mdon. 


HOLES: AL E London ‘firm holding two valuable agencies, 
with a turnover of £25,000 per annum, of which one- 
third is export, is disposed to consider possibility of amalgama 
tion with similar houses, with view to economies, especially 
as the tendency to-day is towards combination of interests 
amongst manufac ar rs.—Confidential correspondence to 3599, 
Electrical Review, 4, Ludgate Hill, London. 


WORKSHOPS, PREMISES AND SITES 
TO LET OR WANTED. 


Advertisements are inserted under this heading at 14s. per inch. 


SALE OF FREEHOLD LAND IN BOOTLE, 


TO ENGINEERS. CONTRACTORS, AND OTHERS. 
For Sale by Private Treaty 
One of the few remaining Plots of Freehold Land in this 
District 
HE Land is situated in Knowsley Road, Bootle, adjoining 
the london, Midland and Scottish Railway, with fron- 


arterial road, and upon it is erected Factory 
as the Knowsley Electrical Works, and until 
(In Voluntary 


tage on a main 
Premises known 
recently in the occupation of James Scott, Ltd. 


Liquidation.) 
and 


The property comprises Factory Premises. General 
Drawing Offices, Stores, Garage (with pit), 3 Cottages and 
sundry Outbuildings, together with a piece of vacant land, 


and covering in all a total area of 3.809 square yards, or there 
abouts. 

The premises are well lighted, 
various uses. Part of the building is steamheated, 
with racks, &¢e.. snitable for the storage of small parts. En 
trances for vehicles are in existence in both parts of the 
property, and facilities for the erection of a hoist are already 
in existence 

For order to view and further particular: 

PATERSON & THOMAS 
14, COOK STREET, 

In addition to the foregoing, the Glasgow properties of the 
are for disposal. They are situated in Craw 
Port-Dundas, , and com 
Foundry, 


and could be adapted for 
and fitted 


apply to 


LIVERPOOL. 


and Rae Street Glasgow 


ford Street 
and Engineering Workshop, 


Factory Premises 


ise 
Offices and sundry Outbuildings, covering in all an area of 
3,405 square vards 
The major portion of this lot is offered with immediate 
vacant Posse ssion. For full particulars, apply to. McClure, 
Naismith, Brodie & Co., 77, - Vincent Street, Glasgow; or 
to Chalmers, Wade and Co., 5, Fenwick Street, Liverpool. 
3564 
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BUSINESSES FOR SALE AND WANTED. 


Advertisements are inserted under this heading at 1s. 94. per line. 


ONTRACTOR’S Business for Sale—showroom and front 
retail shop. Wireless, &c., fully equipped. living ac- 
commodation; telephone installed. After full investigation 
best offer accepted. Birmingham district.—3535, Electrical 
Review, 4, Ludgate Hill, London. 


and Contracting Engineers, muin road, 

S.W., d.f. shop, no opposition, stock £400; genuine bar- 
gain, newly decorated, long lease, small rent; £750 or offer.— 
8711, Electrical Review, 4, ludgate Hill, London. 


en ee opportunity to secure Garage, Electrical 
4 and Wireless business in Sheffield; speciality armature 
winding, 6 employés kept; any investigation to genuine appli- 
cants; 6 vears’ lease to run; suit partners or company; excel- 
lent living accommodation, just been decorated throughout; 
ill-health cause of sale. £1,000 includes goodwill, machinery, 
tools, fixtures, &. Stock at valuation.—8756, Electrical Re- 
view, 4, Ludgate Hill, London. 


IRELESS and Electrical lock-up Shop. 

No competition. Takings this year to June Mth, £1,028 
I6s. 9d. Genuine. £100, stock at valuation (about 4450). 
Gift. No offers; proprietor leaving district. Investigation. 
Urgent.—87M, Electrical Review, 4, Ludgate Hill, London. 


Midland town. 


MISCELLANEOUS. 


Advertisements are inserted uuder this heading at 1s. 9d. per line. 


OIL Winding.—Work wanted; prompt deliveries; competi- 
tive prices.—Send particulars of your requirements to 
1993, Electrical Review, 4, Ludgate Hill, London. 


NGINEERING. Do you know that the weekly private 
paper called ‘The Engineers’ and Apprentices’ Employ- 

ment Gazette '’ can really help you to get a good job?—Writ 
for free specimen copy, stating the type of job you require, 
to the Technological College, 231W, Strand, London, W.C.2. 
 ECOND-Hand Piant examined for purchase.—British En- 
gine, Boiler & Electrical Insurance Co., Ltd. See p. xli. 5 


iio Glass Duplex Panels, process and sand blasted.— 
K King Signs, Ltd., 23, Collingwood Street, S.E.1. soll 


EDUCATIONAL NOTICES. 


Advertisements are inserted under this heading at 14s. per inch. 


SECURE ADVANCEMENT through TRAINING BY POST in svere 
time NOW! individualised Correspondence Tuition for 


A.M.1.E.E., A.M.1.C.E., A.M.1.E.E., 
G.P.0. & City and Gulids Exams., Matriculation. 8.Sc. (Eng.), etc., 
is provided under the unique “ CEC. System 
with Success Guaranteed. 
Our Fourteen Years’ Records represent Hundreds of Successes, 


Apply, mentioning requirementa or Subject(s) of interest, for a 
FREE copy of “U.£.C.” PROSPECTUS Na. 8, to :— 
SECRETARY'S DEPARTMENT (Desk A). 

UNIVERSITY ENGINEERING COLLEGE, Westgate-on-Sea, Kent. 


SUBSCRIPTION RATES, : 


United Kingdom, /1 14s. Sd.; Canada, 41 12s. 6d.: 
Colonial and Foreigu, /2 1s. 6d. per annum.— 
New York: D. Van Nostranp Co., 25, Park 
TORONTO, ONT.: Wm. 
Dawson & Sons, Lrp., Manning Chambers. 
PaRIS: BOYVEAU AND CHEVILLET, Librairie, 
Etrangere, 22, Rue de la Banque. 


THE ELECTRICAL REVIEW, 
4, LUDGATE EC. 4. 


Telegraphic Address: “ Ageekay, Cent.. London.” ABC Code. 
Telephone Nos.: Central 8260 and 8261. 


Place, New York City. 


FANS, 38/6 eacu. 


FANS, Trannion, Swivelling, guaranteed brand new, 
beautifully finished, 38/6 each. Sample carriage paid.— 
COOKS, 79, Waterside, Lincoln. 8797 


THE EASTERN TELEGRAPH 


COMPANY, LTD. 


Tue annual meeting (being the ninety-third ordinary general 
Eastern Telegraph Co., Ltd., was held on June 24th at | 
Moorgate. Sir John Denison-Pender, G.B.E., K.C.M.G. itch 
company), presided. 

The Cuamman said: Gentlemen, before proceeding to the or 
of the meeting, it is my sad duty to refer to the loss whi 
has sustained recently by the death of two of your directors 
Leppoc Cappel, who died after a brief illness on April 2 
Viscount Pirrie, who died on the 7th of this month. 

At our last 
depression which had so adversely affected our message 


General Meeting I mentioned that first 


no signs of improvement, and that there was at that 

sistent decrease in traftic for which we must be prepared in 
and, secondly, that the directors and administration were givi 
their most careful consideration and were reviewing possible cl 
which economies might be effected. These two statements have 
for the 
of about £437,000 against which, I am pleased to say, there 
substantial reduction in the working expenses of £396,000, s 
profit is only £41,000 less than the preceding year—a result 

of all the circumstances, I think you will deem satisfactory 


accounts now before you show a net reduction in ¢ 


are still paying the same dividend as paid for the precedi 
we have been able to make a contribution of £300,000 
reserve fund and to carry forward to next year’s accounts £5214 
rather more than the sum carried forward in 1922. 

Regarding this decrease of £437,000 in the company’s rever 
amount of this may be attributed to the re-opening of the | 
Telegraph Co.'s overland route to India, and the remainder to tr 
spread over the whole of the company's system 

The £300,000 which has been allocated to the general reser 
the profits of the year has been charged out on the othe 
general reserve fund account on page 10 in respect of exper 
cables, &c., 
meeting, but you will see by reference to the balance-sheet on pag 
still remains about £1,350,000 to be dealt with in future ys 
in conjunction with the Eastern kx 


held in suspense, to which I re ferred at some leng 


remind you that we have, 
incurred the heavy expenditure of about 5; millions since the 
of the war on account of a new line of cables to th I 


important renewals to our existing sections to improve our ser\ 


of which sum this company only applied to its stoc kholders for £1,000,000 


It has again not been necessary to make any iddition this 


amount set aside 
shows a surplus ol £372,000. 

On September Ist a new service of reduced rate telegrams was 
known as Daily Letter J 
week-lay and are charged for at one quarter of the ordinary 


being effected after 48 hours from the time of handing in. So f 


in the past for investment fluctuation, as 


Telegrams These messages are ‘ 
& 


xble to judge up to the present, they have had little advers 
full-rate and deferred traffic. The time in transmission is now 
to sav, back to the pre-war standard, and in many cases cons 


proved since that time 
I regret to 


operations in Turkeys 


inform you that we have recently found it necess 
for terminal rates at Smyrna during the hostilities between I 
Greece, and the amount is claimed by both parties. We have 
conveyed our desire to pay over this sum, which has been pr 
our accounts, immediately to the rightful party to be settled by 
irbitration. Neither country has agreed to this course, thoug! 
channels. Turkey is 


has been pressed through the Diplomatic 


against us in her country for the recovery of this amount, 
Similar action Turkey has, however, closed 
ind we have, therefore, had no alternative but 


Turkish staff and withdra 


in her territory, 
to terminate the engagement of the 
country 1 do not think, however, you need feel perturbed, as 
profit derived from the Turkish traffic, after paying expenses 
materially affect our revenue either one way or the other 
sentimental grounds we, of course, regret that associations which 
so cordial during practically the whole of the company's history + 
been terminated, whether temporarily or permanently, through 
this company. 

You are doubtless aware that the South American traffic of 
Telegraph Co. is partially dealt with by this company, and for 
past messages to and from this destination exchanged wit 
Northern France have been subject to considerable delay on the | 
lines, thus placing the Associated Companies at a disadvantage 
peting for South American traffic This company, therefore, of 
tions with France for obtaining a special wire between Paris a 
which up to the present has been refused. Representations hin 
in the proper quarter, and we feel very strongly that as specta 


weorded by the British Post Office to the French Cable ¢ 
this country for South American traffic, corresponding facilit« 
granted to a British company in France We are, however. > 


tor this facility 
I suppose it is known to you all that practically all cables 
called ** duplexed,” that is to say, that two messages pass over 
wire in opposite directions at one and the same time this ne 
super-imposing enables us to send an additional message at 
in on irection, so that you have on one copper wire 
one wav and one message coming the other way at 
providing a third channel on an existing cab with small 


Had this n the experimental stage only Is 

tioned it but this is actually working on one of ou 
falta cab it is carrying additional traffic very satisfactor 
now being installed on other cables ol the Associated Companies 
the advantage that it will convey local traffic between two adj 


on a main-line route without interfering with the main-line 


ntinues to pass at the same time 

Wireless competition with the Eastern Telegraph Co. is in of 
tween England and Egypt, between France and Indo-China and 
and between Holland and the Dutch East Indies. In the case 
former countries the rates of charge are lower than those in 
the cables, but so far the competition has not been such as 
any reduction of our tariffs. With regard to Holland and the | 


which 


Indies, the rates charged by the wireless and our cables are the 
I now beg to move :—* That the printed report and accounts of 


for the year ended December 3lst, 1923, submitted to this meeti 
the same are hereby received and adopted. That the dividend of 34 
less income tax, paid in respect of the preference stock of the con 
the dividend of 10 per cent., free of income tax, paid in respr 


ordinary stock of the company for the year ended December 3lst, 


approved.” 
The report and accounts were carried unanimously. 


\ dispute has arisen over a sum of over £10)400 due 
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Causes and Cures 
for Dynamo “Diseases.” 


You will give more satisfaction, complete more work, 
and consequently earn more money, if you obtain 


The Diagnosing of Troubles in 


Electrical Machines, 
by Miles Walker, M.A., D.Sc., M.LE.E. 


A book -ontaining a representative collection of the many 
troubles that may arise in electrical machinery and prac- 
tical advice on the right method of correcting the faults. 


Mr. L. Mercer, of Gt. Harwood, writes :—" One of the best a man could 
for, dealing with the troubles inalil electrical machines.” 


wish 


CONTENTS———— 


stroduction- Breakdown of Insulation. Overheating; Measure- 

nent of Temperature—Low Efficiency—Miscellaneous Troubles— OW E R S TATI 0 NS 
Qo the use of Vector Diagrams —Alternating Current Generators 9 
Regulation of Direct Current Generators—Sparking at the Brushes 


_Direct Current Motors—Some Defects in Synchronous Converters ALL 
Sparking at the Brusbes on Synchronous Converters—Other Defects 


in Synchronous Converters and Motor Generators—Induction Motors 
_The Use of the Oscillograph in Commercial Testing —Index. U R P O bee 
You testa machine befere you buy it, but take 
most books om trust, This one will be sent for ; 
Seven days’ Free Test, and 


on receipt of attached coup-n. If approved 
a few shillings for a few months buys it. 


rm Che Library Press, £td., : RESSUR ES 


83, Southwark Street, S.E.1. 

Please send me “ DIAGNOSING OF TROUBLES IN ELEC- 
TRICAL MACHINES.” It is understood if the book does not satisfy : ,. ; . XY 
me, | can return it on the 8th day, otherwise I will send a first payment : PALACE OF ENGINEERING, 

3s. on the 8th day and 5s. per month for six months. (32s. net cash.) 

: BRITISH EMPIRE 
Signature H 

: EXHIBITION, 
Address : 
If Householder Avenues 3 & 4, 


Foreign orders cash price plus 1s. postage. : ; STAND 99. 


Tear off and post NOW. No obligation to purchase. 


We are exhibiting at the 


BRITISH EMPIRE 
EXHIBITION, 


STAND No. 173, 
AVENUES 1 & 2, 
BAYS 7 & 8, 


PALACE OF 
ENGINEERING. 


RICHARD JOHNSON & NEPHEW LTD., MANCHESTER. 


Ambergate Wire Mills, nr. DERBY. 65, London Wall, E.C. 41, Church St., BIRMINGHAM. 
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June 27, 1994, 


BRAY, MARKHAM REISS, 


_ SPECIALISTS IN 
CONTROL GEAR TO ADMIRALTY SPECIFICATION. 
ALTERNATOR FIELD RHEOSTATS, 
AUTOMATIC CONTROL GEAR. 


VAUXHALL WORKS, South Lambeth Road, S.W. 8. 


Telephone :—BRIXTON 2075 (6 lines). Telegrams : —-“ ELAPRATUS, CLAPROAD, LONDON.” 
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| 
june 27th, 1924 
Dear Trade. 
You are of course somewhat familiar with the | 7 
above heading which has undoubtedly snfluenced you 

nd your customers TO refrain from handling Non-Riné se 
sow of the possibility of becoming involved 
cy was definitely removed by ig 

the unani ion of the Court of Appeal oF 
June 2nd, 5° we invite you who have hitherto heeded ey 
the “ Warning, to join our friends who accepted our = 

persistent assertion that there absolute safety 
dealing FERROW LAMPS. 
There 1s satisfaction also. Not only will you obtain sap 

ATY and pERFECT SERVICE 
grading and give YOU the J 

which 

YOUR pROFITS. =. 

! 

We are, Dear Trade, ¥ 

At your Service, 

FOR THE ANGLO-AUSTRIA! ELECTRIC LAMP WORKS LTD. j 

4 

Sales Manager: 
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OFFICIAL NOTICES. 


Latest time tor recelving. 5 p.m. Tuesday. 


OFFICIAL NOTICES.— Continued. 


WESTERN AUSTRALIAN GOVERNMENT. 


Electricity Supply. 
POWER STATION PLANT. 
MULE Government of Western Australia is prepared to re- 
ceive tenders for the supply and delivery C.L.L. 
Fremantle, including erection, of the following :— 
One 12,500-kW ‘Turbo-Alternator, complete with Surface 
Condensing Plant. 
Water Tube Boilers, Economiser, Fans, Chimney, &c., 
also Coal and Ash Plant. 

The Government does not bind itself to accept the lowest 
or any tender. 

Sealed tenders to be endorsed ‘‘ Tenders for Power Station 
Plant,”’ and to be lodged with the Agent-General for Western 
Australia, Savoy House, Strand, London, W.C.2, not later 
than noon on Friday, August 15th, 1924. 

Copies of forms of tender and specifications will be available 
on and after June 28rd, 1924, on application to the Agent- 
General for Western Australia as above. 

A charge of £1 will be made for the first two copies of 
each specification, additional copies being obtainable at 10s. 
each, ‘These charges will not be returnable in any circum- 
stances whatever. 

Any further information can be obtained by applying to 
the General Manager and Engineer of the Western Australian 
Government Electricity Supply, Mr. William H. Taylor, at 
the above address, on and after June 23rd, 1924. 3524 


NAVAN URBAN COUNCIL. 
BOVE Council will, at their meeting to be held on ‘Tues- 
day, July 8th, 192A, consider tenders for 
(a) Storage Battery. 
(b) Motor Booster. 

Specification and form of tender can be had from the Con- 
sulting Engineer, Mr. J. J. Woods, Ferney House, Clynes, 
Co. Monaghan, on payment of one guinea, which will be re- 
funded on receipt of bona fide tender. Sealed tenders, ad- 
dressed to Presiding Chairman, marked A and B, must reach 
this office not Jater than 12 o'clock noon, on Tuesday, July 
Sth next. The lowest or any tender not necessarily accepted. 


O. CLEIRIGH, 
Acting Clerk. 
3553 


Meath. 
1924. 


Navan, Co. 
June 18th, 


MUTFORD AND LOTHINGLAND UNION, 


Installation of Electric Lighting. 


YHE Guardians invite tenders for installing electric light 


ut their Workhouse and Infirmary at Oulton, near 
Lowestoft. Separate tenders are invited as follows :— 
(a) For the Wiring installation. 
(b) For the provision of a combined generating set. 
(c) For the provision of a battery of accumulators. 
Specifications and conditions of contract, &e., may be ob- 


tained by sending a stamped addressed foolscap envelope to 
me, together with a deposit of one guinea, Which sum will be 
returned upon receipt of a bona fide tender. Firms applying 
should state the section or sections for which they intend to 
submit tenders. 

‘Tenders, marked Tender for ...... INUSt reach me 
not later than first post on Monday, the Mth July. 

The Guardians do not bind themselves to accept the lowest 
or any tender. 

By Order, 

W. OSBORNE, 
Lowestoft. Clerk to Guardians. 
1924. 35438 


Crown Street Hall, 
June 20th, 


CENTRAL LONDON SCHOOL DISTRICT. 


Contract for Extension of Electric Lighting Installation. 
HE Managers of the Central. London District School, 
Greenford Avenue, Hanwell, W.7, invite tenders for the 
extension of the electric lighting installation at the school. 
‘irms desiring to tender are requested to appiy to the under- 
signed for specification and form of tender. Applications must 
he accompanied by a Treasury note for 10s... which will be 
returned to those who submit a bona fide tender by the time 
stipulated. 

Sealed tenders are to be delivered at the offices of the Cen- 
tral London District School, addressed to the undersigned n 
later than 11 a.m. on Saturday, July 26th, 1924 

The Managers do not bind themselves to accept the lowest 
or any tender. 

The firm whose tender is accepted will be required to enter 
into a contract for the due performance of the work. 


By Order, GEORGE P. MORRELL, 


Clerk to the Managers 3577 


LEYTON URBAN DISTRICT COUNCi!. 


To Electrical Wiring Contractors. 


YHE Council invite tenders for the Electrical \ 
Schools on the Henley system. ‘lhe wor 
carried out with the engagement of unemployed 
tuined through the Local Employment Exchanye 
ance with the conditions laid down by the «1 
Grants Committee. 

Specification, conditions and form of tender may b« 
on written ——— to Mr. John H. Jacques 
R.1.B.A., 61, West Ham Lane, Stratford, E.15, not 
briday, 1924, which application must be ac il 
by a deposit of £1, to be returned to those who sen be 
fide tender in the manner and at the time stipulat 

Sealed tenders (in specially endorsed envelope 
the form) must be delivered to me at the Town Ha 
k.10, on or before Friday, July lsth, 1924, at 12 0% 
The Council does not bind itself to accept the low 
tender. 


By Order, 
JNO. ATKINSON 
E.10. k. 


Town Hall, Leyton, 
June, 1924. 


ELECTRIC LIFTS. 


the New Legislative Buildings, Delhi. Six 
lifts, one goods lift and two sets of two servic« 
For the Government House, Delhi. Five  passen, 
three yvoods lifts and seven service lifts. 
Tenders are invited for the manufacture, delivery 
erection and testing on site, with endurance test of « 
of the above lifts. 


‘Tenders will be considered in India on 24/8/24 
Firms not already submitting tenders through thei 
agents may inspect copies of the forms of tender and « 
at the India Store Depot, London, by application 1 
THE DIRECTOR-GENERAL OF STORES 
Branch No. 36, 


3576 Belvedere Road, Lambeth, 


WIRING. 


HE Commissioner of His Majesty’s Works, &c., ur 

pared to receive tenders before 11 a.m. on ‘Tu , 

July 15th, 1924, for electric wiring in steel conduit at Soierset 
House, W.C. Specification, Form of Contract, Bills « 


tities and Forms of Tender, &¢., may be obtained f: the 
Contracts Branch, H.M. Office of Works, King Charles Street, 
London, $.W.1, on payment of one guinea. (Cheques puyable 
to The Secretary, H.M. Office of Works). The sums paid 


will be returned to those persons who send in tenders in con- 
formity with the conditions. aii 


NOTICES RELATING 70 PATENTS. 


Advertisements are inserted under this heading at 14s. per in« 


PATENTS AND DESIGNS ACTS, 1907 & 191°. 
HE Proprietor of British Patents Nos. 148,380, 174, id 
174,312. 1s prepared to sell the patents to British nu 
facturers. The inventions relate generally to electri 
frequency signalling systems and particularly to carrié 
systems of wireless telegraphy and telephony. 
Address: B. W. & T., 112, Hatton Garden, London, E 


Telegrams: LINEAR, London, 


HOOPER’S 


Telegraph & India-Rubber Works. 


5, DRAPERS’ GONS., LONDON, £.6.2 | MILLWALL Do’ KS 
(Established 1860. ) | LONDON, E. 


AND STRIP, es for Electrica ork c.cif 


tain the highest quality, a 
&c., &C., “lity has been proved. 


won. 


Telenhone : Lomu.n 201. 


F. WIGGINS & a 


Largest Stock in the “orld. 


FOR usu. 
102, 103 & 104, Minories, LONDOW, E.C. 
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RELAYS 


to meet every requirement. 


No matter for what purpose, you require a Relay, there 
isa \.C.S. Relay that will suit your requirement. We 
have specialised in their manufacture, and we are 
able io offer you an instrument that is reliable and 
efficient. The illustration shows an Overload Induction 
Relay with adjustable inverse time limit. 


WE ALSO MAKE 


Fawssett Parry Relay. 

Overload Relays with adjustable inverse time limit. 

Overload Relays with adjustable fixed time limits. 

Overioad Relays for instantaneous operation. 

Reverse Current and Reverse Power Relays. 

And all other forms of Relay required in connection 
with the protection of Alternating and Direct Current 
Circuits. 

Various Relay combinations can be housed in one case. 


Write us To-Day for Full Particulars. Prices on Application. 


We are Exhibiting at the British Empire Exhibition, 1924. 


NALDER BROS. & 
THOMPSON, LTD., 


97a, Dalston Lane, London, E.8. 


Telephone : Codes: Telegrams: 
Dalston 2365 Western Union ( Universal and Five-Letter Editions) “Occlude,” Kinland 
Shines). and B.E.A.M.A. London. 


PORCELAINS 


for all 


ELECTRICAL PURPOSES 


CEILING ROSES,2&3Piate, | OBLONG PLASTER LINED, TELEPHONE INSULATORS, 
eur CUT OUTS, 10,208 30amP, LEADING-IN TUBES, 
5, 10 & 20a » CHINA COUNTER WEIGHT AND ALL TYPES OF 
ROUND PLASTER. INED, SETS, WALL PLUGS, INSULATORS FOR USE 
5 & 8 Amp., REELS, BOBBINS, CLEATS, WITH WIRELESS AERIALS. 


— IMMEDIATE DELIVERY FROM STOCK. — 


THE ELECTRIC & ORDNANCE ACCESSORIES Co., Ltd., 


Telegrams (Proprietors: VICKERS LIMITED.) 
HANLEY.” CENTRAL 63 Potteries). 


HAVELOCK & SHELTON POTTERIES, HANLEY, STOKE-ON-TRENT. 
Write for Catalogue A93. 
Londen Office :—Vickers Heuse, Broadway. S.W. 1 Telephone: VICTORIA 6900. 
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BATTERIES 


BOLTON. 


250 CELLS, CAPACITY 3900 AH. 
Ciiton Junction, lovid ELECTRICAL STORAGE 57, Victoria St., 
near Manchester. . COMPANY LIMITED. London, S.W.1. 


And at BOMBAY, CALCUTTA, SYDNEY, JOHANNESBURG, ETC. 
USE EXIDE BATTERIES FOR CAR STARTING AND WIRELESS. 
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PRESCOT TERMINAL BOXES 


We manufacture various types 
of outdoor Terminal Boxes for 
all Voltages up to and in- 


cluding 33,000. 


BRITISH INSULATED & HELSBY CABLES, LTD. 


Cablemakers and Electrical Engineers, 
PRESCOT LANCGS. 


We are exhibiting in the Electrical and Allied Engineering Section, 
BRITISH EMPIRE EXHIBITION (1924). 
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ook 


rice! 


to liberal trade discoun!s. 


This is one of the finest selling propositions ever placed before the Elec- 
trical Trade. Think of it! A guaranteed high-speed electric fan to sell for 25/-. 


Show Polar Cub Fans in the window—make the most of the price 
tickets and showcards we supply. 


You'll be astonished at the amount of business waiting to be done in Fans 


at 25/- each. 
only give them a chance. 


Polar Cub Fans will keep up your sales this Summer if you 


Housewives, office men, shopkeepers, hotel proprietors—all offer a vast 
market for this brisk little breeze-maker at the popular price. 


London and the Home Counties: 
StapetMann & Co., Ltd., 83, 85 & 87, 


lacquered. 
Universally wound A.C. 
40 hours running. 
Size of fan—6 inches. 


Fan tilts to any angle, or hooks 
or D.C. 
Voltages 100/110, 200/220, 230/250. 
Fully guaranteed by the Makers. 


SPECIFICATION : 


The Polar Cub Fan has a first-class fully guaranteed 
motor running cn bronze bearings, with a reservoir 
oiling system, smooth-running and quiet. 
steel shell is finished in black rubber enamel. 
and guard are of solid brass, 


The drawn 
Blades 
polished and 
on the wall. 
Draws one unit per 


highly 


When ordering state Voltage. 


DISTRIBUTORS : 


Farringdon Road, London, E.C.1. 


Le‘cestershire and Northamptonshire: 
Faraday Works, 


Cent & Co., Ltp 
Leicester. 


orthumberland, Cumberland, West- 
morland and Durham: Genr & Co., 
Ltp., 52, Blackett Street, Newcastle-on- 


Tyne 


Lancashire, Cheshire and 


North 
ales: J. C. Waite, A.M.LE.E., 49, 


Bridge Street, Deansgate. Manchester. 


Polar 


ScatTercoop & Jomnson, 
7 & 9, Cookridge Street, Leeds. 
Nottinghamshire, D rbyshire and Lin- 
colnshire: J. & S. Farr, Lrp.. 18 &, 20. 
Parliament Street, Nottingham. 
West of Enczland and South Wales: 
Smpson, Baker & Co., 2-5, Nelson St.. 
Bristol. and at 12, Westgate St., Cardiff. 


Scotland: FALK, STADELMANN & Co 


Ltp., 74-78, Great Clyde St., Glasg 
Ireland: FALK, STADELMANN & Co 
LTp., 83, 85 & 87, Farringdon Road 


London, F.C.1. 


Electric Fans 


Manufacturers : 


The A. C. GILBERT CO., Clare House, 
Kingsway, London, W.C.2. 
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INSTRUMENTS 


ARE ALL PROVIDED WITH 
SCALES of 


SUPER-LENGTH. 


, Open Dial Cirscale Type. 
Protected Dial,  — SE Scale Length Twice the Dial 
Moving Iron and Moving Coil Type. Diameter. 
Scale Length equal to the Dial ” 2 
Diameter. 


Record 
Ohmmeter and Generator. 
a0 = 409 Weight only 6 Ibs. 
4 
Wi 00 


| VOLTS 


Sector Pattern, Controller Type, 
Moving Iron and Moving Coil Type. Moving Iron and Moving Coil Type. 


Catalogue giving full particulars and prices of various 
instruments we manufacture, sent on application. 


THE RECORD ELECTRICAL CO., LTD., 


INSTRUMENT MAKERS, 
BROADHEATH, MANCHESTER. 


Tele: Altrincham 164. 'Grams: “Infusion, Altrincham.” 
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% H SAXH SAX H SAX SAX HM SAXM SAXH SAX 


A) 

Telephone: Telegrams: 

e REGENT. 2101. 2102. Contractors to the SAXATILE, PHONE. LONDO® . 

ADMIRALTY, WAR POST OFFICE. INDIAOFFICE, ETS ETS 

4 

G 

© ELECTRIC BELLS. WALL PLUGS 

ra CANDLE FITTINGS. 

SC BURGLAR ALARMS HOLOPHANE GLASS 

BATTERIES. "WHOLESALE ELECTRICAL FITTINGS. }| 

g MANUFACTURERS, t 

24*High Street, New Oxford Street London, W.C2. 

: 

= 

ee = 
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| 

MINING BELL 
ee 3 


fitted with 


LD 


; “SAX” ORIGINAL RUBBING CONTACT. 
Nd 
= 
. 
Ay Complying with the Regulations of the Coal Mines Act for use in fiery mines. A 
ee 
: WE MAKE BELLS OF EVERY DESCRIPTION 2 
From 2 to 12 inch, 
S From 2 to 250 Volts, D.C. or A.C., A i 
or any Resistance required. 
‘< 
WE HAVE SPECIALISED IN BELLS SINCE 1855. 
R Our experience is at your service. A : 


of 
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INSULATING VARNISHES 


INSULATING VARNISH 
which has stood the test of time 
manutactured in the tollowing grades 


(1)Air Drying Voltalac(Black) 
(2) Baking Voltalac (Black) 
(3) Standard clear Air Drying 
(4) Standard clear Baking 


Write for descriptive Catalogue 


of the well known Standard 


Insulating Specialities 


Obtainable only from : 


VARNISH WORKS 
(of GREAT BRITAIN) 
34 NORFOLK ST. STRAND’ 


LIMITED 
LONDON W.C.2. 
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GLASGO\ 


Super Tension Outdoor 
Switchgear 


ORTY years ago the suggestion that th: 
crude knife switch of that period carryiny 
its few hundred volts should be placed out 

of doors would have been regarded with amaze- 
ment. To-day it is a normal position for 
circuit-breakers working at pressures up to 
135,000 volts. The illustration above shows a 
good example of modern electrically operated 
outdoor switchgear. Capable of withstanding 
the severest climatic conditions, this gear should 
not be overlooked by the Engineer, who would 
effect a distinct saving in tloor space and building 
costs without any loss in switchgear efficiency. 


ERGUSON PAILIN [FE 


OBEN SH MANCHESTER 
Branch Werke. MARRICKVILLE SYONEY AUSTRALIA 
Branch OFF 
LONDON Norfolk Street Strand Deimler House Paradise St 
CARDIFF 2 Park Grove St Anerew’s Cresc. pe igri 
CLASCOW 33 Robertson Streer CANADA Howell Warehouse 


Prone: Central «314 32: East King $+. Toronto 
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Mullard | 
Selling Points 3. 


; 4 


\\ > 


* You may be safe with any old hand-lamps 
s : some of the time ; you may be safer with 
;some hand- lamps most of the time; but 
* you will be safest with 


HAND LAMPS 


all the time! Verb sap. 


potions offers safe 

ervice for any normal or abnormal 
situation from wine cellar to acid 
plant. Non-hygroscopic, non-so t- 
ening fire-proof insulation totally 
encloses lamp cap, holder and ter- 
minals against corrosion. No earth 
wires and no inquests! Write now 
for fully illustrated and detailed 

List to 


J. C. WHITE, A.M.I-E.E. 
49, Bridge St., Manchester. 


Telephone: - Central 1457. 
Telegrams: - “‘ Voltaic, M'R.” 


GLASGOW : DAVID ALEXANDER & CO., 43, Main St., Waterloo St. 
Telephone: Central 4394. 


HE quality of your stock is 

unconsciously judged by the 

way you sell it. It is the “cheap 

goods” man, every time, who 

rushes his sales and hides his 
article in the proverbial poke. 
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When your stock comes from a 
reliable manufacturer, why not 
use that reliability in your acting 


THE PRACTICE OF policy ? 
MULLARI) VALVES are re- 
ELECTRICAL WIRING liable because they come 
BY 


firm that specialises in valves— 


267 pages. 100 illustrations. 


DONALD SMEATON MUNRO, the best valves. You can de- 


monstrate and test them for your 
customers with full confidence in 
their superiority. Our technical 
RITTEN BY AN EXPERT, THIS leaflets will give you the fullest 
WELL-KNOWN HANDBOOK information. Write for them 
IS OF THE GREATEST POSSIBLE to-day and ask for our showcards, 
VALUE TO CONTRACTORS, dummy valves and trade terms. 
ENGINEERS, ARCHITECTS, WIREMEN 


AND ALL CONNECTED WITH 
Mullard 


THE -MASTER.- VALVE 
5 NET, OR BY POST 5/4 


M.1.E.E., M.ASSOC. MINING E.E. 


BRITISH EMPIRE EXHIBITION, 
PALACE OF ENGINEERING, 
Avenue 14 - - Bay 15. 


The ELECTRICAL REVIEW, Ltd., 


4, LUDGATE HILL, E.C.4. Advt. The Mullard Radio Valve Co., Ltd. (ER ) Nightingale 
forks, Nightingale Lane, Balham, S.W.1 2. 
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The 


Rolls Royce 


of 


MOTORS 


(A reputation of over 40 years). 


FROM = TO 150 H.P. 


SLIP-RING TYPE MOTOR. 


BRITTAIN’S ELECTRIC MOTOR CO. 


(Formerly Langdon-Davies Electric Motor Co.), fal: 


nr 


Head Office: 110, CANNON STREET, 
LONDON, E.C. 4. 


Works: Telephone : 
EASTDOWN WORKS, City Office... «. City 274. 
DERMODY ROAD, Works ... ooo Lee Green 1473. TRA 


LEWISHAM, S.E. Telegrams: ‘Damophon Cannon, Londer.” 
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EBONIT-E 


OF ALL STANDARD QUALITIES AND TO ALL USUAL SPECIFICATIONS. 


SEPARATORS, BOXES & FITTINGS FOR ACCUMULATORS OF ALL TYPES. 
PUMPS, TAPS, PIPES, &c., for CHEMICAL ENGINEERING. 


SOLID EBONITE HORNS FOR LOUD SPEAKERS. The non-resonant properties of Ebonite is now being fully recognised by wireless 
manufacturers and the demand for these to replace metal and similar horns is rapidly extending. We have the experience of years behind us in this 
specialised branch and would be glad to place same at your disposal. Let us send you our illustrated list. 


EBONITE ray EBONITE 

FOR ALL 1.” EBONITE FOR ALL 

WIRELESS ELECTRICAL} 

WHOLESALE ONLY. - SEND US YOUR ENQUIRIES OR WRITE FOR LIST. 
HIGHTENSITE & EBONITE MFG. Co., Ltd., 

"Phone: EAST 3153. NORMANDY WORKS, CUSTOM HOUSE, LONDON, E. 16. 


CAPEL’S ELECTRIC 
LIGHTING PLANTS. 


4 to 15 KW. PETROL/PARAFFIN, 
Send us your Enquiries. Ounick Delivery. 


CANDLE LIGHTING. 


HUNTALITE 


CANDLES. 


+ STOCKED IN ALL VOLTAGES. 
20 WATTS 6/6 ea. 
40 WATTS 7/6 ea. 


LONG LIFE GUARANTEED. 
Also send us your enquiries for :— 
TELESCOPIC CANDLE FITTINGS. 
OPAL TUBES, white and yellow (all sizes). 
S.B.C. HOLDERS (all types). 


HUNTALITE LID., 


25, NEWMAN ST., W. 


Telephone—MUSEUM 6207. 


- 


LasT WEEK:— 
“ TWINOB COMBINATION ” 
(SWITCH PLUG-CONNECTOR). 


And establish efficient 
service in your district. 


ey 


(Two-way with “OFF ” Position). 


Positive Action for both “ ways.” 
Definite central position for “ off.” 


Both Contact Arms are locked in position, when either “ way” 

is closed and the other open. 

Impossible for both “ ways” to be closed at the same time. 

Double Clip Contacts. Mica Insulation. 

For Dim Lighting, Restrictive, Master, Heating, Automobile, 

“ Wireless,” &c., Circuits. Two (eoupled) provide efficient D.P. 

Series-Parallel, Battery Charging, D.P. Change Over and 

Reversing Switches with “off” positions. 

N.B.—Closely allied in construction are the All or Part and "ou" 

Series-Parallel and “Off,” Reversing and “ Off,” and D.C. 
and A.C. Motor Control Switches (See List S 41). 


Capacity 10 amperes 
(also supplied of 5 amperes capacity). 
Surface and Flush Patterns. 
(See List S 41). 


[EXTRIK Manufacturers of Switches and Kindred Accessories, 


TRADE MARK Pioneer Electrical Works, 


LIVERPOOL ROAD, 


Telephone: North 1746. 


QUALITY IS REMEMBERED LONG 


LOWER HOLLOWAY, LONDON, N. 7. 


ndberg, London.” 
ESTAB. 1882 Telegrams Lundberg BY ROYAL WARRANT 


AFTER THE PRICE FORGOTTEN. +o THE King 


} 
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The best INSULATING VARNISHES obtainabie. 


“ @HMALINE” BLACKS. No. 68. Air Drying, No. 157, Flexible Stoving. Neo. 166, Harder Drying. No. 956, Mazimum ef im impregnation, 
“ ARMACELL” CLEAR GOLDEN STOVING. No, 213, Flexible. No. 317, Harder Drying. All Applicable by Dipping er Vacuum Impregnation, 
“ INSULDERM" Grey Heat Radiating Enamel. “STICOLINE” for building up Mica. - PAKYDERM " 
“ SMAYDOLITE for solouring lamps, ANTI-SULPHURIC” ENAMEL fer Battery Rooms, ARMOURITE" Sethetis Vasaish, 


The Oldest All-British Insalating Varnish Makers: 


GRIFFITHS BROS. & Co. LONDON, LTD., Bermondsey, London, S.E. 16, 

(Use 

“IGRANIC” Automatic Push-Button Control. a 

“]GRAN SPEEDS-UP PRODUCTION. PREVENTS ABUSES. ABOLISHES BREAKDOWNS Saper 

\ RANIC y Illustration shows No. 105 Counter E.M.F. Type Starter, specially suitable Crank 
. f for automatically controlling electrically-driven Pumps, Compressors, &c. 
149, Qn. Victoria St., 

Write for Leaflet LONDON. W H 

No. 105-A 77. ELECTRIC Co. Ltd. Works: - - BEDFORD. Ss to 


THE J.-L.” UNIVERSAL WIRING CLIPS. 


Nos.1, la & 2. PRICES :—2/4, 3/8 & 5S/-per gross. 
Subject to Liberal Trade Discounts, 
OBTAINABLE from ALL Wholesalers or Direct from. 


WALTER BALMFORD, s...«.s.. 
“Electric House,” 
Whittall Street, BIRMINGHAM. 


(Regd. No. 679953.) 


FOR URGENT REWINDS 
AND GENERAL MOTOR & DYNAMO REPAIRS, 


CREWE, ALLEN & CO., AC. & D.C. 
23, Chapel St., LONDON, E.C. 2. Teiep.: Clerkenwell 3847. 


Daysohms A.C. Arc Welder, 


Can be obtained from any supplier of Welding Plant, 


DAYSOHMS Ltd., 66, SOUTHAMPTON ROW, W.C.1. Museum, 645, 


ELECTRICAL WIRES 


r 


Armature, Dynamo and Transformer 
Stampings, Plain and Slotted—to cus- 
tomer’s drawings or prints. Dynamoand 
Transformer Sheets, Swedish Iron Wire, 
Rods and Bars, black and bright drawn. 
TURNER BROS., 134, Upper Thames St., E.C. 


Shee tiron, London."’ Telephone : 355 Central. | 


ISMALL 2c MOTORS 


FOR 100 TO 250 V, DIRECT OR ALTERNATING. 


Prices and Particulars from the 
DENTEMA Co., Ltd., 204/6, Gt. Portland St., London, W.1 


Let us quote you for 


METAL PRESSINGS & STAMPINGS 


of every description. 
Keen Prices for regular Contracts. 
THE PRESSED PRODUCTS MANUFACTURING CO. 


4, Green Lanes, Stanley Rd., South Harrow, Middlesex. 


THE “ GLASGOW” AIR-COOLED 
SINGLE SLEEVE VALVE ENGINES. 


Best for— 
Lists and particulars of sices from: 
WALLACE (GLASGOW), LTD. 
Dennisteun, Glasgow. 


[CASING & CAPPING 


Manufactured by 


VW ILESMITH && Co., rp. 
(Successors to BOURNE & GROVE), 


Bridge Saw Mills, WORCESTER. 


Contractors to G.P.0. 


DEXONITE 4 
Use it of Ebonite. 
Acta Alk is Tew Proof. 


» le 
Ex 


Abbey Lane. Stratford, London. E15. 


Marv 


THE BRISTOL CO. 


Enamelled 
HART B 
FLEXIBLES, POS., 
AERIALS, &c. 3a, Queensway, Ponder'’s End, 
PROMPT DELIVERY. MIDDLESEX. Bay 
Any Mechz 
DYNAN 


(GENUINE AMERICAN,) 


SHEETS, RODS, TUBES, BUSHES, DISCS, WASHERS. 
SEND your ENQUIRIES FOR ABOVE TO 
AUSTIN & HAYES, 


* Austayes, Higate, London.” Telephone: 1476 Hornsey. 


REMEMBER 


BASTIAN METERS 


ARE NOT arrectep 
sy DAMP, DUST, or VIBRATION. 


THE BASTIAN METER CO., Ltd, 


Bartholomew Works, Kentish Town, N.W.5. 


age) HEAVY COPPER EARTHING CLIPS 


OUR MARK (“F. R. B’ham.”) is TH 
YOUR GUARANTEE look fort. 
ALL SIZES UP TO 15 
F. RYMAN, 


The 


“Electrical Review’s’’ Suggestions 


for dealing with 


Apparent Death from Electric Shock 


J. W. & C. J. PHILLIPS, LTD., 23, College Hill, Cannon Street, LONDON, E.C.4. 


should be in every Generating, Testi 
Transiorming and Motor House. 
Mounted on Cardboard, 1/6 each ; post free, 2s. 
The ELECTRICAL REVIEW, Ltd. 
4, Ludgate Hill, London, E.C. 4. Fro 

The Largest Makers in the World of | 

RECORDING INSTRUMENTS FOR PRESSURE, TEMPERATURE, ELECTRICITY, &€. 
The eholce of 2,50) different charts and experience In making 150,000 Instruments costs you nothing. EL 
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S.W.CARD MFG.CO. 


STEAM TURBINE 


16, OIL 


(Used on fate up te 40,000 Kw. 


4. Isifying—of correct 
Retains its — after long use in the turbine. 


ality OILS for Steam Cylinders, 
“Chambers, Dynemes, Generators 
and Motors. 
Quotations upon applicatien. 


DJUSTAB 


STOCKS & DIES 


Square dies in Round Collets 
with Guide 


CHARLES CHURCHILL co-urc 


9-15 LSONARD STREET. 
LONDON EC 2 & BRANCHES 


c 


H. WILLCOX & CO, 


32 to 38, Southwark _ Seem, London, S.E. 1. 
"Phona: How 3140 (7 Vines). Borohk. 


& CAPPRPIN G. 
BLOCKS, CLEATS, 

S BOARDS FOR SWITChES 
in Stock and made to any Design. 
ACCUMULATOR CASES and 
<4 BATTERY BOXES Made to Order. 


PERMANENT MAGNETS 
0F THE HIGHEST GRADE FOR 


PRODUCED BY F. G. HARRIS. 


ALFRED GRAHAM & COMPANY TIMBER MERCHANTS AND MOULDING MANUFACTURERS, 
ST. ANCREW’S WORKS ° SAWING, PLANING, MOULDING & GENERAL WOODWORKING MILLS— 
58a, WILSON ST., FINSBURY, LONDON, E.C. 2. 
CROFTON PARK . . LONDON. SE. 4. London Wail. Telegrams: London." 
? WHITE, JACOBY & CO LTD 
End, 9 e9 
SEX Bayham Place, (Established 1893.) CAMDEN TOWN, 


and REWIND 


Defect to And Reconstruct any size. 
DYNAMOS, MOTORS, 750 K.W. TURBO ARMATURE. Commutators ground up in position. 
ALTERNATORS. Telephone: NORTH 2066. Telegrams “Saturation, Norwest, London.” New Commutators supplied. 


REPAIR 


Any Mechanical and Electrical 


DO YOU FIX SUNK SWITCHES ? 


= IF SO—You cannot afford to let your wiremen be without 
i these Packings (Patent applied for) as they Save in Labour 
| Many Times their Cost, AND they make a BETTER JOB. 


THEY FIT ANY MAKE OF 


5-AMP. SUNK SWITCH. AND PRICE PER BOX. SAMPLE BOXES. 
ARE so CHEAP. Thickness. No.perBox| Presspahn. Rubber. Containing : Priocs. 
x" 144 6 oO 9 O doz. 
4" | 72 | 6 7 6 each, 
| Gatun Etec. Enc. 2 (28 te 
y HALIFAX % | 3 9 6 9 fi | 6/Peach. 
3 ALL PRICES SUBJECT TO TRADE DISCOUNT. 
FACTORS SUPPLIED. DELIVERY FROM STOCK. 


NG CLIPS | 
“UTILITY” CURRENT LIMITER 
ok for it. 179047, Other Patents pending.) 
15’ ENSURES S 


su“) SUCCESSFUL FINANCIAL RESULTS ¢ 


WITH THE 


LIMITER SYSTEM. 


Ask for Particulars. 


hock | THE “UTILITY” LIMITER IS SUPREME. 


Testimonial received from the Engineers of a South American Electrie Light Company. Limited :— 

“Since January, 1922. we have installed over 1,000 Limiters on our system, and 

have pleasure in certifying the complete satisfaction they have given, so much so, 

in fact, that we have adopted them as our standard for small currents. What 

we particularly like about them is the complete cut-off arrangement with 

Ltd, excessive loads, due to the unauthorised application of heating apparatus.” 

(Over 2,009 instruments have been supplied to this Company.) 
From the Engineer of a British Undertaking :— 

“It may interest you to know that we have placed orders with you for nearly 1000 

limiters for various housing schemes under my control, and I would state that these 
limiters have given every satisfaction in operation, and have reduced our maintenance 
| 


costs considerably.” 


We have many similar testimonials from Station Engineers and Collieries. 


ELECTRICAL UTILITIES, Ltd., Tudor Works, Park Royal,w.w.10 
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DISTRIBUTION 


June 27, 1994, 


— 


BOARD 


—The New Standard— 


IRONCLAD FUSEGEAR. 


CASE. Steel body built up on unit 
sectional principle. 


CABLE END TROUGHS with detachable 
lids. 


FIXING STRAPS of steel on which the 
case is built, and to which fuse banks 
are independently mounted. 


FUSE BANKS. Fuse units mounted on 
channel steel battens; can be indepen- 
dently drawn forward by slightly slack- 
ening the thumb screws and, in addition, 
detached by further siackening of thumb 
screws. 


INTERLOCKING. The closing of the 
lid securely locks all operating devices. 


TERMINAL SHIELD. A combination 
of simplicity and effectiveness. 


VENTILATION. From front of board. 


LONDON: GLASGOW: 
T. T. D. Geesin, David Alexander & Co., 
4, Clevedon Road, 43. Mains Street, 
Penge, S.E. 20. Waterloo Street. 


MANCHESTER: 
H. H. Hopkins. 
16, John Dalton Street. 


Works 
svacst 
BIRMINGHAM 


TIME SWITCH 


I HE simple operation of switch- 
ing is perfectly and automatically per- 
formed by this Time Switch. 


Actuated mechanically, its mechan- 
ism is contained within the clock case. 


The clock is readily removable for 
winding and resetting, and being of all 
metal construction throughout, finished 
satin black with nickel relief, it has an 
extremely neat appearance. 


It is standardised on a quantity 
production basis. 


Price complete 32/- subject. 


To be ready for the Season’s requirements, we 
would advise the placing of forward orders at the 


earliest moment. 


Send for Illustrated List. 


EAR. 


timires 
Fxcelsion Works 
ELLIS STREET 
BIRMINGHAM 
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VISIT WEMBLEY. 


E have arranged a comprehensive exhibit of our wide range of nickel alloys on our Stand in the Palace 
of Engineering, British Empire Exhibition, Wembley. 


This exhibit, in conjunction with the Mond Nickel Co., Ltd., is in the south-west corner of the Palace 
of Engineering, immediately adjoining the Stephenson Gate (off Kingsway), or the Nasmyth Gate (off 
The Engineer's Way, overlooking the lake). 


In addition to{many interesting applications to engineering science and practice of our nickel alloys, we 
have special exhibits of ‘* FERRY ” (copper-nickel) resistance wires for Motor Starters, Controllers and 
every class of service in which electrical resistance materials are required, also ** BRIGH TRAY ” and 
**GLOWRAY ” our nickel chromium alloys (BRITISH and BEST) for Electric Cookers, Fires, 
Table Utensils, Electric Furnaces and Electrically-Heated Appliances generally. 


ONE OF THE MOST INTERESTING EXHIBITS 
IN THE PALACE OF ENGINEERING. 


Sole Manufacturers : Lendon Agent: 
HENRY WIGGIN & CO., Ltd., LIONEL ROBINSON, 
55, George Street, Birmingham. 3, Staple Inn, London, W.C. 1. 


Avenue 1, Bay 26 


IN THE PALACE OF ENGINEERING. 
A Stuart }-kW_ Plant (30 lights) is installed lighting our Stand. We shall be glad to 


demonstrate to electrical engineers and their customers. We do not do installation work. 


The Stuart Plant pleases the Engineer, because it follows sound electrical practice, 
and the unskilled owner because of its reliability and simplicity of operation, 


Other sizes: 120 watts, 14 kW and 3 kW. 
Ask for full Specifications and Terms. 


STUART TURNER, Ld., Henley-on-Thames. 


Telephone: 158 and WEMBLEY 2073. 
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Railway Electrification 
calls for a high standard in insulating 
tity material and workmanship in order to 
withstand especially arduous conditions. 
FOR TRACK OR 
OVERHEAD WORK 
Insulators of our manufacture will be 
‘ect found eminently suitable for every re- _ 
ject, quirement, having been in commission on % 
All classes of Railway work 
for many years. 
Supplied in High Voltage or Low Vol- 
ents, we tage, A.C. or D.C., our Insulators will 
« at the be found to meet the most exacting 
requirements. 
Let us quote you for stan- 
dard or special patterns. 
TAYLOR, TUNNIGLIFF & CO., LD. 
“INSULATORS OF QUALITY." 
Eastwood, Hanley, STAFFS. 
‘Phone: Central 12. ‘Grams: “Eastwood, Hanley.” 
LONDON: 110, Canncn St. GLASGOW: 74, York St, 
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[ELECTRICAL WORKS 


‘BRITISH MADE’ CABLES 


ARE THE BEST IN THE WORLD. 


A WORD TO THE CONTRACTOR. 


E want your Cable Business! Our Cable 
will bear comparison for quality, efficiency 
and reliability with any that is made in this 
country, and British Cables are recognised as the 


best in the World. 


@ Our prices are reasonable . . . . The lowest of any if quality and 
class are considered. 


@ We use only the best materials, built up with skilled labour in one 
of the most modern Cable Factories in the country. 


@ All our “ Equal to C.M.A.” Cables are made in strict accord with 
the published specifications of the British Electrical Standards 
and C.M.A. 


€ We manufacture all classes of Rubber Cables, both N.A., and “ equal 
to C.M.A.,” Cab Tyre Cables, Lead-covered Cables, Bitumen, 
Armoured and Special Cables, etc., etc. 


@ The following are a few of the important and regular users of 


Fuller Cables :— 


Admiralty. L. & N.E. Railway. Corporations of Glasgow, 
War Office. L.M. & S. Railway. Leeds, Huddersfield, etc. 
Post Office. Great Western Railway. The largest English, 
India Office. Metropoli'an Railway. Welsh and Scottish Col- 


H.M. Office of Works. Argentine Railways, etc. _lieries, etc. 


WE CARRY STOCKS FOR CONTRACTORS AT ALL OUR DEPOTS IN 
Glasgow, Manchester, Birmingham, Leeds, Newcastle, Cardiff, Swansea. 


Many Leading Factors stock FULLER Cables. 
A postcard will bring our Price and Samples. 


FULLER’S UNITED ELECTRIC WORKS, L” 


WOODLAND WORKS, CHADWELL HEATH, ESSEX. 


Telephone : Telegrams : 
ILFORD 1200. , “ Fuller, Chadwell Heath.” 


Rec 


W—Collies 
and 


tir 


¥2—Shop 
Stor 
L 

W—Ligh in 
A 


Ele. 


ressoric 


= 
‘ 
cay 
a 
RREN1 
Se 
W—Condu 
Ac 
Elect 
Price 
= 
%3.—“D 
El 
| N 
NUFACT 
EC TRI 
GIN 
Conduit 
: 


THE ELECTRICAL REVIEW SUPPLEMENT. 


55 


‘SIMPLEX 


Reasoned Preference 


URRENT LISTS. 
"W—Revised Conde Price 


Schedule, 


Conds Fittings and 


ccessortes. 


1024— Electrical Accessories 
Price List. 


Terra- Grip” System 
of Continuity Wiring. 

%3.—"“Duorex” System of 
Ele: tric Wiring. 


%2—* luct”” Distribution 


rds and Fuses, 


W—Colliery Lighting Units 


and Accessories, 


%!—Indu trial Lighting Fit- 
tines and Accessories. 


Office, Factory, 


and Yar 


l ling Equipment. 


ng Fixtures and 
A. essories. 


Signs, &c. 


CON DUIT 


—and its Advantages. 


RIEFLY, preference for 


Simplex Conduit is due to 


but one thing — that it is 
better. 


That it is better is evident at a 
glance and confirmed on examina- 
tion of its features, three of the 
chief of which may be characterised 
as follows :— 


i. Uniform Material Structure. 


This quality supplies extreme 
ductile and tensile strength, and 
thus provides for the taking of 
stresses (in bending) well and uni- 
formly in practically any direction, 
It also decidedly contributes to 
high corrosion - resistance and to 
the cutting of good, strong, deep 
threads. 


ii. Efficient Protective Covering. 


The clean, smooth surfaces, both 
interior and exterior, assure its par- 
ticularly uniform and close adherence 
to the metal. 


ii. Accurate Dimensions. 


Methods of manufacture, testing 
and inspection all aim towards this 
accuracy, which inc’udes size, wall 
thickness, dicmeter and circularity. 


Incorporated in the Simplex System 
of Conduit Wiring, it cannot there- 
fore but offer the soundest protection 
for the arteries of electric supply yet 
available, and definitely ensure longer 
service and lower maintenance cost. 


Literature and Lis\s on request. 


IMPLEX CONDUITS LIMITED 


ICINEERS 


Head Office and Works: 


HOME BRANCHES: 
LONDON 
Charing Cross Ca 


essoric 


TELEPHONE: 


ectric CODES: 


VICTORIA BHAM S35 (a umes) TELEGRAMS 


BENTLEY S ae.c. (stm eortion) 


ON ALL BRITISH GOVERNMENT LISTS SINCE EIGHTEEN NINETY-EIGHT. 


western unton (5 Letter evition) 


Bristo. - 101) Denmerk St. 
Liverroot - q6 Whitechapel 
Leeps Horse St 


“ECONOMY,” BIRMINGHAM Newcastit- 6 Elswick Court 


Carpirr - 4 Westgate Street 
Nortincuam Maypole Yard, 
Long Row 

281-3 Atterchfle 
Common 

Also at Ipswich & MIDDUESBROVON 
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Western Electric 


CABLES 


The Western Electric Company has had a unique and un- 
rivalled experience in the manufacture and laying of every 
description of cable. In the development of Power Transmission 
Cable, their activities have been most conspicuous. For many ; 
, years the Western Electric Company has been actively engaged 
in designing, manufacturing and laying Power Cables on a large : 
scale for the British Government and Foreign Governments, as 
well as for Municipal power schemes throughout the world. 


125 sq. in. 6-core, 11,000-volt 
Lead Covered Cables, supplied 
and laid for the City of Sheffield. 


r 


Western Electric Company Limited. ~ 
CONNAUGHT HOUSE, ALDWYCH, LONDON, W.C. 2, “ ei 
Telephone: Central 7345 (9 lines). 
Works: North Woolwich, London, E. 16. 
Telephone : East 4400 (10 lines). Telegrams : “ Westophone Phone London.” 
Branches.— 


Glasgow, Leeds, Birmingham, Manchester, Newcastle, Cardiff, Southampton, Liverpool, Dublin. 
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| Ball and Roller Bearings are fitted | to 
HIGH TORQUE, EASY TO START fi 
SQUIRREL CAGE 


of LANCASHIRE CRYPTO design and _ construction, 


LANCASHIRE 
CRYPTO 


Trafford Park, MANCHESTER. Willesden, LONDON, N.W. 10. 
LONDON OFFICE AND EXPORT DEPT. : 28, VICTORIA ST., S.W. 1. 


See Exhibits at our Stand in the Palace of Engineering, 
Avenues 11 and 12. Bays 19 and 20, 
— BRITISH EMPIRE EXHIBITION, WEMBLEY. — 


MOTORS 


| Grit, Dust and Moisture proof and self Lubricated. 


) Send for particulars and become familiar with the superiority 


No periodical oiling is required, 
Before the motors are despatched from works 


the _ bearings 


are packed with special grease 


and thereafter require no further attention. 
The massive ball and roller bearings fitted to LANCASHIRE Motors 
are practically frictionless and eliminate “rotor rubbing” troubles. 


A quarter of a century's experience in the 
development of motor drives is behind 


SUPER - MOTOR SERVICE. 
SAFE FROM BREAKDOWN. 


9) 


ORM a 


DRE 


4i 


LARGE STOCKS KEPT, 
D.C. & A.C. 


ALL TYPES : 
DESK. 
PORTABLE. 
EXHAUST. 
CEILING. 


PROMPT DELIVERY 


FANS 


The FAMOUS 


POLAR CUB 
6-inch FAN. 


We are 
SOLE DISTRIBUTORS FOR 
LONDON & HOME COUNTIES, 
&c. 


Full details on request. 


ASSURED. 


Write for 1924 Season’s Catalogue No. 52]. 


WE ARE EXHIBITING AT THE BRITISH 


EMPIRE EXHIBITION, 


AVENUE 14. PALACE OF ENCHEERING, BAYS 9, 10 & 11. 
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TRANSFORMERS AND 
TANKS TO 


1,000 K.V.A. 


Made throughout at 
OUR WIMBLEDON WORKS. 


COME AND SEE US. 


FOSTER Engineering Co., Ltd., Wimbledon, 


S.W. 19. 
Telephone : Wimbledon 1800 (3 lines). Telegrams : ‘* Fosteraco, Wimble, London.” 


Branches : Glasgow, Newcastle, Leeds, Birmingham, Manchester, Liverpool, Sheffield, S. Wales. 


§0-B.H. 


RECEIVER’S SALE OF THE CELEBRATED 


MOTORS. 


ALL 1/8 H.P. UNIVERSAL, in Aluminium or Black, 
in the following types :-— 


110 Volts, 1,800 r.p.m. | 220 Volts, 3,500 r.p.m. 


Also a few 110 Volts, D.C., FIDELITY MOTORS in 
1/16, 1/12, 1/8 and 1/6 H.P. 


All at &3 15s. Od. each, net cash. CHARLES CHURCHILL & CO 


Apply: THE RECEIVER, 9-15 LEONARD STREET. 


A. & A. ELECTRICAL CO., LTD., 
36, WALBROOK, E.C. 4, 


4 


WE ARE FLITTING! 


We received notice to quit long ago by the 
steadily increasing demand for “ TUMBLER 
COUPLERS,” and our need of greater 
space and better facilities for the development 
and production of further patented specialities. 
We confidently anticipate that the new 


ELECTRICAL PRODUCTS 


London Fan & Motor Co., 


81, Charlotte Street, 
Tottenham Court Road, W. 1. 


ELECTRIC -FANS OF 
ALL TYPES AND 
VOLTAGES (Ex. Stock). 


REWINDS & REPAIRS. 


and our methods of marketing same will 
ensure a continuation of your keen co-operation 
in sales and service. Watch our advertisements 
and make a note now, that our new address is : 


EDWARD WILCOX & CO., 
"Phone : MUSEUM 3638/9. Cross Street, Lloyd Street, 


HULME, MANCHESTER. 


— 
| 
Transformer Assembly Shop. 
SAVE 
MONEY 
4 
ec 
LOND 
LEED 
MAN: 
LEICE 
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Telegrams 
DYNAMO, ” 
D. = OLDHAM, 
Telephone : 
1901 (two lines). 


IRON WORKS, 


OLDHAM. 


MAKERS OF 
ALTERNATING 
CURRENT 

GENERATORS 
and MOTORS. 


on, Special Motors for Crane Service. 

- 19. 60-B.H.P. Induction Motor, 575 R.P.M., with short- 

London.” circuiting and brush-lifting Gear. Electric Winches 

Wales. 


BROOK MOTORS 


Every new user is a new friend 
of the house of ‘‘ BROOK.”’ 
The Motors we supply serve 
faithfully and efficiently, 
without fuss or constant at- 
tention. Maintenance and 
depreciation almost nil. 


REAMERS 


On our Stand at the British Empire Ex- 
hibition we have a complete range of 
exhibits which may be examined closely, 
and we extend a very cordial invitation to 
all to put your propositions to us at 


WEMBLEY, 


Palace of Engineering, 
JcTs Avenue 15, Bay 5. 


St., E.c. 4. E. BROOK, LTD., 


LEEDS: 49, Basinghall Street. 
MANCHESTER : 54, Corporation St. Empress Works, HUDDERSFIELD. 


LEICESTER: 29, Bowling Green St. _ Telephones : 1629, 1630. Telegrams : “ Phase, Huddersfield.” 
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COMPLETE POSITIVE ACTION 


tric | 
for st 
boilin 


Used 
heati 
filter 
and 

for L 


REL 


is ESSENTIAL in the SOUND CONSTRUCTION of 


QUICK MAKE BREAK SWITCHES 


COMPLETE POSITIVE ACTION means: 


@, SAFETY FIRST. 


@ SPRING MECHANISM does NOT have to be relied upon 
to place the Switch FULLY “ON” or “OFF.” 


@, The CONTACT ARM can be operated in either direction to its 
FULL EXTENT, even though the SPRING MECHANISM 
be REMOVED. 


@, The EMBODIMENT in a TUMBLER SWITCH of a SOUND 
ENGINEERING PRINCIPLE. 


J. H. TUCKER & Co., Ltd., 


KING’S ROAD, TYSELEY, BIRMINGHAM. 


LONDON : BELFAST: GLASGOW : 
101, DEAN STREET. 8 SCOTTISH TEMPERANCE BUILDINGS. 221, ST. VINCENT STREET. 


BRITISH EMPIRE EXHIBITION. AVENUE 13. BAY 8. 


“SMALL POWER” 
D.C. MOTORS & DYNAMOS, 


MOTOR-GENERATORS, ROTARY-CONVERTERS, &c. 


The Right Price. The Right Job. 


—-HIGH AND LOW VOLTAGE.—~ 
LARGE STOCKS IN LONDON & MANCHESTER. 


The SMALL POWER DYNAMO & MOTOR Co., Ltd.§ 


OLD LANE, OPENSHAW, MANCHESTER. 


Printed by Wa, Care, Lrp,, 147-150, Gt, Saffron Hill, E.C.1, and Published by THE ELECTRICAL REVIEW, LtD., 4, Ludgate Hill, London, £.C.4 
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: 
Contractors to G.P.O., &c. 
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The most efficient Elec- 
tric heating equipment 
for steam raising, water 
boiling andwater heating. 


Used extensively for oil 
heating, oil mixing tanks, 
filters, settling tanks, 
and in portable form 
for Diesel oil tanks. 


RELIABLE — SAFE — 
CONVENIENT. 


IMMERSION 
HEATERS. 


HOT WATER 
TANKS. 


ES 4,000-WATT SIZE. 


9,000-W ATT 
PORTABLE TYPE. 


2,000-WATT SIZE. FL FCTR R ES, LTD NORWICH 
| Works: 8 


Representative, Lancashire and Yorkshire: H. DE GREY FrrtH, Prudential Buildings, Park Row, Leeds. 
M 
EALING 1983, 
AND 
SMALL MOTORS. Ore 
PORT HOLE FANS—SLOW SPEED. 
MANUFACTURERS 
TO THE TRADE 
PELICAN ELECTRIC BRENTFORD. 


The Last Word. in Fibre!! 


Vulmos 


—-— GENUINE 


&c. 

5 R 

HOGAN & WARDROP 


88, Golden Lane, London, E.C. 1. ae 
Ltd. MOSSES & MITCHELL 
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CONTINUOUS CURRENT 


DYNAMOS « MOTORS 


ANY TYPE & FOR ANY PURPOSE. 


THE SIMPLEST KNOWN CONSTRUCTION. 
WE ARE MAKERS OF :— 


DYNAMOS FROM i KW. TO 400 KW. 
MOTORS FROM i 8.H.P. TO 600 B.H.P. 


WE SPECIALISE in THE CONSTRUCTION OF VARIABLE SPEED 
MOTORS BY SHUNT REGULATION. 


WE CONSTRUCT OUR MACHINES TO B.E.S.A. SPECIFICATION No. 168/1923, 
AND TO OTHER SPECIFICATIONS AS REQUIRED. 


NEWTONS 9 TAUNTON, 


(Proprietors, ROTAX M.A., LTD), 


ELECTRICAL ENGINEERS, 
Our Machines are exhibited at the 


TAUNTON. 


B.E.A.M.A. Section, Bay 24/25, Ave. 8/8 
ALL SIZES 


En 
His 


FOR ALL PURPOSES. 


. 
|WORK 
'WEME 
MOL 


Battery Charging & Generator Bio 
Panels despatched 


Send us your Enquiries & Specifications. S 


Midget type Battery Charging Switch- 
board Plants to 25 amps., 160 volts. Write for Catalogue Section B. 


AL” 
TELEPHONE NO.: 45 WALSALL. TELEGRAMS: “ELECTRIC & 
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Enamelled Copper and Adhettin Cannes 
High - Resistance Wires. Bare & Covered Flexibles. 


CONCORDIN Al. 
The best High-Resistance Wire on the Market for Heater:, &c. 
Practically non-corrosive—100 Microhms per C.C.—Melting Point 2750° F. 


WIRES FOR WIRELESS. 
Bare and Enamelled Covered Aerial Wires.—Silk Covered Coil Wires. 


THE CONCORDIA ELECTRIC WIRE CO., LTD. 


TRENT MILLS, NEW SAWLEY, DERBYSHIRE. 
London —155, Victoria Street, S.W.1.—Birmingham, Cardiff, Manchester, Nottingham. 


Best Quality — Competitive Prices — Prompt delivery 


NO WATER. 


AIR FILTERS 


EVERYWHERE SUPPLANT ALL OTHER TYPES. 


: 
|\WORKING ! 


THE VISCO ENGINEERING CO., Ltd., 
or 82, VICTORIA STREET, LONDON, S.W. 1. 
LIGHTWEIGHT HAND | 
WLELECTRIC DRILLs MMMM 
lle Made in a wide range for drilling S 


holes from 3°" to 1s. 
Full particulars sent on request. 
ns. State voltage of electric supply available. 
S. WOLF & CO., LTD., 


115, SOUTHWARK ST., LONDON, S.E.1. 
Telephones—Central 5172 & Hep 2734. 
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efficiency. 


Telephone : Victoria 6498. 


British Manufacture. 


EMPSON CENTRIFUGALS, 


47, Victoria Street, LONDON, S.W.1. 


Telegrams : Centrifoil, 


ALL BRITISH GUARANTEE. 


VERY Machine sold by Empson Centrifugals, 

Limited, is guaranteed to be of entirely 
As is consistent with the 
British standard of efficiency the Empson 
Centrifugal Oil Purifier is the result of the most 
up-to-date research. It is guaranteed for output 
and also for resultant B.D.V. 


This All-British Purifier gives a washing action 
not incorporated in any other apparatus, and 
an entirely original design to meet 
the demand for a machine of high 
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Choose a 


For its Quality 


The Wandsworth Quick-make-and-break Tumbler Switch is an 
all-British production of the highest quality possible because only 
the highest-grade materials enter into its construction. The superi- 
ority of the Wandsworth Switch is also accounted for by — 
“QUALITY IN DESIGN.” The Switch movement is on an 
entirely new principle with an INDEPENDENT and POSITIVE 
ACTION which eliminates the intermediate position and also the 
danger of partial contact. The construction embraces a spring- 
influenced cam with a double-fly action. The springs are in com- 
pression during the initial movement of the Dolly in either direction 
and then re-act through the cam to force the switch arm into, of 
away from, the contacts, irrespective of any further movement of 


the Dolly. 


That exclusive constructional feature ensures greater s¢r- 
vice and satisfaction than any contempcrary can give. 
YOU should insist on Wandsworth Switches because of 
their higher efficiency. If you haven’t our Catalogue 
write for it. 


Wandsworth Electrical Mfg. Co., Ltd. 
Ludgate Hill - - BIRMINGHAM. 
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FREDERICK SMITH AND COMPANY 


(Incorporated in the LONDON ELECTRIC WIRE CO. and SMITHS, Ltd.). 


WIRE 


100 Per Cent. Conductivity. All sizes to ‘OO1. 


& A Hard Drawn H.C. Copper Line Wire; Special Tinned Wire. 


TRADE MARK 


COPPER TROLLEY WIRE, 
SPECIAL SECTIONS. 


BRONZE TROLLEY WIRE, 


MAXIMUM TENSILE STRAIN, DURABILITY AND CONDUCTIVITY. 


SILICIUM BRONZE WIRE 


“C” QUALITY FOR TELEPHONE LINES, &c. 


PHOSPHOR BRONZE SPRING WIRE. 
.. Aluminium Wire and Strip for all Electrical Purposes. 


Anaconda Works, Salford, MANCHESTER. 


ALFRED HERBERT LTD., COVENTRY. 


ELECTRIC WELDING EQUIPMENT. 


As sole agents for the A-I Electric Welding 
Co, we can quote either for single machines 
or complete electric welding plants. <A 
specialist is employed to give reliable advice 
on the application of electric welding equip- 
ment to any class of work. 


Guarantees of production and demonstra- 
tions can be given on customers’ own 
work, 

ENQUIRIES SOLICITED. 


BRANCHES AT 
London, Birmingham, Manchester, Glasgow, Sheffield, Bristol, Newcastle, Leeds, 
Buenos Aires and Osaka. 
ASSOCIATE COMPANIES AT 
Paris, Lyons, Lille, Brussels, Milan, Calcutta, Bombay, Madras, Lahore, Rangoon, 
Dethi and Sydney. 
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TUDOR 


ACCUMULATORS 
STAND FOR RELIABILITY. 


We give a typical instance :— 

A client wrote recently, ordering 
new positive plates for two cells 
in his battery and expressing satis- 
faction at the good work it had 
done. The remaining plates are 
24 years old and are still giving 
satisfactory service. 


It is the little details of design, 
the careful selection of materials 
and the good workmanship 
throughout a quarter of a cen- 
tury that have given Tudor 
Batteries their reputation for 
absolute reliability. 


THE TUDOR ACCUMULATOR CO., LTD., 
2, NORFOLK STREET, STRAND, LONDON, W.C 2. 


Tele rams: 


Telephone: 
Central 3308 (2 lines). “ Subconical, Estrand. London.” 
Works: Dukinfield, near Manchester. 


: BRITISH EMPIRE : 
EXHIBITION, 1924. : 


April to October. 


: Weareexhibiting : 
: in the Electrical : 
: and Allied Engi- : 
: meering Section, : 
i Avenue 14, Bay 13. i 
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‘MIRRLEES-DIESEL’ encines 


we UNEQUALLED 
RELIABILITY, ECONOMY & LONG LIFE. 


500 B.H.P. Engine. 
Long Connecting Rods, “ Floating” Piston Pins, Packingless Fuel Valves, 
BRITISH EMPIRE EXHIBITION, 


COMPLETE ENGINES IN SECTION 
SHOWN OPERATING. 


PALACE OF ENGINEERING. 
Avenue 13. 


SIZES 35-B.H.P. TO 1,500-B.H.P. 


MIRRLEES, BICKERTON & DAY, 


1, Grosvenor Gardens, S.W.1. STOCKPORT. 


ILLUSTRATION 
SHOWS 
SMALL 
MAND PATTERN 
FOR USE WITH 
HAND COMPRESSOR 
DESIGNED FOR 
DYNAMO PAINTING 
AND OTHER SMALL 


INTERMITTENT 
WORK. 
Weus’ Spray Painter. Power plants 
(WALL Wonk & Wetts’ Parent) a speciality. 


“A.C. WELLS & Co., 103/5, Midland Road, 
Works : MANCHESTER. St. Pancras, LONDON, N.W. 1. 


V.L.R. CABLES & FLEX 
(SATURN BRAND). 
For POWER, LIGHT, TELEPHONE 
and SIGNAL Purposes. 


CAB TYRE SHEATHED CABLES. 
S.C.C, & D.C.C, WIRES. BELL WIRES. 


H. W. SMITH & CO. (1920),L™ 


LYDBROOK, GLOS. 


Leadon Ageats and Stechists >— 
EDMONDS & BISHOP, 
: Vict. 1987. 28, Page Street, WESTMINSTER, S.W.1. 


WE MAKE LARGE 


6-ft. diameter Commutator, ready for Turning. 


Manufacturers of— 
DYNAMOS & MOTORS “PARTRIDGE” EARTHING DEVICES, 
HIGH FREQUENCY AND PRESSURE DETECTORS. 
ALTERNATORS FLECTRIC WELDERS. 
BRUSH HOLDERS PHOTOGRAPHIC ARC LAMPS. 


The WESTMINSTER ENG. CO., Ltd., 


ephone : Willesden 1700-1701. 


WILLESDEN JUNCTION, N.W.10. 


“Bliss” No. 30-A. 
Armature Disc Cutting Press. 


This Press is used for cutting simultaneously 
the inside and outside of plain armature discs, 
with or without key notches, up to 22” dia., 
they are then ready for notching in our 
Armature Notching Presses. 


Write for Sectional Catalog Nos. 3,9 & 12. 


E. W. BLISS Co., 4, Pocock St., London, S.E.1. 


Birmingham Showrooms & Offices : Ocean House, Navigation St. 


| | 
| 
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For the attention of Per 


An Ind 
Ship Engineers, Dock Engineers, &c. “i 
Pex 


§ Sign 
per 


Moveme: 
# Pendulu: 


Enclosed 


Ask you 


London : 


Newcastle 


Terminals 


Earth Connection. 


DORMAN SMITH 


OQRDSAL ELECTRICAL WORKS, SALFORD. 
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The “ TANGENT” | 
Perdulum Indicator. 


An Indi-ator at a low price 
that wi! do credit to the 
fxer an! give the customer 


Permanent Service. 


oe Clean Air for 
Industrial 
ver Sigual ndustria urposes. 
e 
‘THE importance of extracting dust 
me and other mechanical impurities 
F — : from the air where many industrial 
: poops processes are being carried on is now 
Cases from woods seasoned in our own Timber Sheds. generally recognised. 
Movemen!s from carefully-selected raw material. 
Pendulums adjustable as to time of swing. Sturtevant Air Washers cleanse ea 
air of its mechanical impurities and (un- 
like Screen Filters) their efficiency does 


not fall, but remains constant. 
Ask your Factor for ™ Tangent 150’s Pendulum.” 


They can be used not only for clean- 
ing, but for humidifying in air condi- 


GENT & Co., Ltd., toning lant 


Ask for publication No. U. 1365.”’ 
“Faraday Works, 


LEICESTER. STurTevany 


Lindon: 25, Victoria Ste ENGINEERING Co 


| THE BRITISH MANNESMANN TUBE C®. 


67, Queen Victoria St., London, E.C. 4. 
Telephone: 5460 CENTRAL, Telegrams: “ Tubulous, Cent, Lendea.” 
Works : Landere, S. Wales, and Newport, Mon. 


“ A British Mannesmann Tabe 
is is best and safest always.” 


We are exhibiting at 
The British Empire Exhibition, Wembley, 
Palace of Engineering, Stand No. 64, 
Bays 6 and 6, Avenues 26, 27 and 28. 
Telephone: WEMBLEY 2083. 


WELDLESS STEEL 


Lighting and Transmission Standards. 


Lamp Posts. 

Boiler, Condenser, and Superheater 
Tubes. 

Steam Mains (supplied and erected 
complete). 


Spigot and Faucet Tubes for Cables. 
Tubes for Victaulic Joints, 


Kay Towers, 
and all other classes of Tubing 
to 133” ojd. 


Also Lapweided Tubes to 72” bore. 
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are listed at prices | 20 
that attract buyers 
and show you an 
excellent margin of d 
profit. 


SUNCO VENTILATING FANS SUNCO DESK FANS 


are manufactured in several ‘afford 
types to meet all demands. atlord you a wide range 


That illustrated is designed of choice in type, size and 
for heavy duty and is of the price. All of them repre- 
propeller type for ventilating sent maximum value, and 


orexhausting. For full par- 
ticulars see pp. 9-13 of list will give reliable efficient 


No. 390. service. 


Get your copy of List No. 390 and supplement 
to-day—giving particulars of all the fans you 
are likely to require this season, you will find it 
an invaluable help to increased sales and profits. 


visi 118-120, Charing Cross Rd., 
[visirors | LONDON, 


T 0 Telegrams: - - "* Secabilis, Westcent. London,"' NEWCASTLE-on-Tin: 


3 L 0 N D 0 N Telephone: - - - - Genant 7766 (6 lines). Milburn House. 


to inspect the unique : 
range of all types of : 
electrical equipment 
and supplies ot the 
company’s showrooms. 


@ 


‘ALP 
SUNCO 
ELECTRIC 
BLOWERS. 


These Centrifugal Blowers gi\ 
excellent service for forges, dryin~ 
ovens for foundry moulds, oil fu: 


Every engineer intcrested in 


; naces, &c. Made for D.C. and 
economic production should A.C., 3«phase circuits with blades 
write for a copy of List No. 393, from 10"to 22" diam. Full par- 
free on request. ticulars on p. 20 of List No. 392. 
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PNEUMERCATOR 
DISTANT INDICATING 


BOILER WATER 
GAUGE. 


RINGS the 
Water Level 
Reading down to 
the Firing Floor 
or to any other con- 
venient level. 


Overcomes the high 
steam drum diffi- 
culty. 


The Gauge is op- 
erated with cold 
water, so_ that 
glasses last in- 
definitely at the 
highest pres- 
sures. 


MANUFACTURERS OF THE LATE 
| LORD KELVIN'S INVENTIONS | 
|__| AND OTHER INSTRUMENTS 


Sole Manufacturers for Great Britain and Europe, Australia, 
New Zealand, China, South Africa, India, Argentine and Chili. 


THE 


FALPHA” CABLE 


. MADE IN ALL TYPES AND SIZES. 8590 BRISTOL. 


1536 CENTRAL, 
SWANSEA, 


CARDIFF and BRISTOL. 


| 


discriminating Buyers and En- 
gineers pick me out of all the 
quo‘ations submitted. Why? Be- 
cause the details in the Tenders go 
to show I am one of the best 
Motors on the Market. Incor- 
porated in me, are all the points 
which go to make a good invest- 
ment. Efficiency, Silence and good 
Commutation are to name only a 
few of the points. 


Give me a trial and you will find 
your present worries eliminated. 


I am made in all sizes up to 100 
Horse Power. Plain or Ball Bear- 
ings as required. I can be made 
in the following types: Open 
Bracket, Enclosed-Ventilated, 
Totally Enclosed, Pipe Ventilated, 


Flame and Explosion Proof. 
Quick Deliveries. 


Write for Catalogue, which will 
give you the fullest particulars. 


M.S. Enclosed Ventilated Type, D.C. 


BULL MOTORS 


LTD. 


STOWMARKET, SUFFOLK 


Ac ddress : Anglian Stowmarket 


lephone : Stowmarket 71 
LON‘ ON OFFICE: Aldwyoh House, 
Telephone: City 8900/1. legraphic Addre Ses Estrand, London. 
64, Belgrave Cate, Leicester 
Telephone: Leicester 172. Telegraphic Address ; Dynamo” Leicester. 
BIRMINCHAM: 53, Summer Row, 
Telephone: Central 2442. Telegraphic Addre * Frequency,” Birmingham. 
LEEDS: Imperial Buildings, 28, Bond Street, Leeds 
lephone No.: 21342. 
MANCHESTER: Craven Bank, ” Oshorns Rea 
Telephone: Central 745. Telegraphic Address: ™ Superlux” Manchester. 
BRISTOL : 6, Bristol Bristol 
Telephone No. : 4767. Telegraphic Address: Eclipse” Bristol. 
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| WRITE FOR PARTICULARS. ; ; 
KELVIN BOTTOMLEY & BAIRD 

3 € CAMDEN ST | 
BIRMINGHAM. | 
FOR ELECTRICAL TRADES 
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COMPONENT PARTS 


WIRELESS| 


COMPLETE SETS 


AND 


ACCUMULATORS 
BATTERIES 
CONDENSERS 
COILS 
POTENTIOMETERS 


TRANSFORMERS 
VARIOMETERS 
VARIO COUPLER 
EBONITE, 

 Ete., Ete., Ete. 


CATALOGUE SENT ON RECEIPT OF TRADE CARD 


DOWNES DAVIE 


LIVERPOOL: 
1 & 3 Stanley Street. 


"Phone - - CENTRAL 1593 (3 lines). 
Telegrams - -  UTIS, LIVERPOOL. 


MANCHESTER : 
25/27 Faulkner Siree 


Telephone - - CITY 435 and 768° 
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| TURBINE DRIVEN 
| AUXILIARY OIL PUMP. 


ATMOSPHERE 
These Pumps are being fitted in place of re- 
ciprocating direct driven steam pumps and 
present the following features :— 
| Fon \ 
: \ Automatic or by hand. 
Cleanliness. 
(1) No escape of steam or oil. 
(2) No leakage of steam into oil. 
Reliability. 


(1) Only one moving part. 
(2) Turbine Rotor and Blading in one piece. 
(3) Maximum speed limited by Throttle Plate. 


Cost of Upkeep. 
(1) No w 
(2) All 


The illustration above shows one of several 8,000 KW., 
1,500 R.P.M. Turbines bor 25 cycle supply ; and inset, the 
Rotor and sectional drawing of the Auxiliary Oil Pump. 


TURBINE ADVT. SERIES. 


The 
ENGLISH ELECTRIC 


imited 
Company, Limited, 
WORKS: BRADFORD, COVENTRY, PRESTON, RUGBY & STAFFORD. 
HEAD OFFICE : 


Queen's House, Kingsway, London, W.C.2. 


T.LEPHONE — — — — — — HOLBORN 830. 


BRITISH EMPIRE EXHIBITION 


ENGINEERING 


“English Electric” Stand Avenues 9-10 Bays 20-24 
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THE 


PATENT 


SPRING 
CLAMPING 


FOR 


COIL 


TRANSFORMERS 


1.—Prevents uneven distribution of 
compression during assembly. 


2.—Ne:ds no inspection or adjust- 


ment. PRA 


3.—Allows expansion with change | 
of temperature. | 


4.—Takes up coil shrinkage. Is 
5.—Is not compressed on short circuit. 


6.—Does not disturb the magnetic G 
balance when taking up shrink- 
age in the windings. 


Fro 
7.—Is sectionalised, and evenly dis- 5. k 
tributed. 7 
8.—Is foolproof. 
9.—Is the only practicable method D 


where adjustment is necessary 
on the low tension. 


FERRANTI, LTD., 
HOLLINWOOD, 
LANCASHIRE. | R/ 
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INSULATING 


WE can quote special prices against large requirements of all 
classes and types of Insulating Varnishes and Compositions, 
Machine Finishes, etc. It will pay you to send us your enquiries. 


JENSON & NICHOLSON, Ltd., 


GOSWELL WORKS, STRATFORD, LONDON, E.15. 


| 


of 
y. 
USE 
PRACTICAL ELECTRICIAN’S| |BELL TRANSFOR RMERS 
43 POCKET-BOOK %. instead of Batteries for 
book of 570 pages of reliable and up- ¢ ee 
| to-date text, tables and data of direct use = -% Alternating Current. 
to every Electrical Engineer. Therefore it They cont little ond lest 
Is A NECESSITY for ever. 
to all who are in any way connected with Supplied in 1 and 3 
it. the electrical industry in all its branches. Amp. for all voltages. 
Our advice is that they should 
ic GET IT AT ONCE. — 
” PRICE 54 m NETT. Ask for details of our 
Desk Fans, Desk Lamps, 
From Bookstalls and Booksellers everywhere, oa Pressing Irons, Carbon 
5- or 3s. 4d., post free, from ee Lamps, etc. 
S. RENTELL & CO., LTD., ANGLO-COLONIAL EXPORT AGENCIES, LD., 
36, Maiden Lane, LONDON, W.C.2. 15, Eldon Street, LONDON, E.C.2. 


> 


Dynamos and Motors of Merit. 


The outstanding features of “ RANSOME ” continuous 
current Dynamos and Motors include sturdy construction, 
up-to-date design and good finish, | They comply fully with 
British Standard Specification No. 168/1923. 


“RANSOME” Motors are built to give good service 


and ensure satisfaction to the user. 


~ (S282) 


| 
E. RANSOMES, SIMS & JEFFERIES, Ltd., 


London Office: 46, Queen Victoria Street, LONDON, E.C. 4. 
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No. 1.— General Features. 


The above illustration shows a 1,000-KW. A.C.E.C. La 
Cour Motor Converter of the very latest type embodying 
many important features which place this machine in a 
class by itself. It is of the self-synchronising (A.C.E.C. 
British patents 7135/1912, 54811913 and 15875/1913) 
enclosed ventilated, two-bearing type; the armature and 
rotor are mounted on separate shafts, and the stator end 
windings are supported by heavy insulating blocks securely 
bolted to the stator frame as in the case of a turbo-alter- 
nator. It is provided with barring gear, special earthing 
slip ring, speed-limiting device, and self-aligning bearings 
having automatic oil and air circulation. 


| 


Following advertisements will illustrate some of the more 
important features of this machine. 


| ATELIERS DE CONSTRUCTIONS 
ELECTRIQUES DE CHARLEROI 


LONDON OFFICE 


VICTORIA 


CHAR VELEPHONE | VICTORIA CABLES: EDEMPAIN-LON DON 
LEROI-BEL TELEGRAMS : EDEMPAIN-SOWEST- LONDON: — Codes: A’B-C: Sed-ENGINEERING:| |EBERS 
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RUPTOR A. D.P. Ironclad Switch & Fuse, 
15 Amps., 250 Volts—Quick Make and Lreak. 


Gambling with the future 


Switch, and the “ RUPTORA” 
D.P. Ironclad Switch and Fuse 
comply with the Dielectric, Me- 
chanical Endurance, Breaking 


Capacity, and Temperature Rise 
Tests of B.E.S.A. Specification 


Each component part of your 
Service provides a gamble as to 
the future life of your installation 
unless you are certain of the 
quality of the material you select. 
It isa sheer gamble to put in 
cheap Ironclad Switch and Fuse 
Gear when little is known of its 
performance in Service. The 
“RUPTOR 1” D.P. Ironclad 


Regd. 


No. 124/1923. Full particulars 
are given in Catalogue W.L.5. 
If you have not received your 
copy please write for it. 


D.P. IRONCLAD SWITCH & FUSE 


-Manufacturers of Ironclad Gear since 1904 


W. T. HENLEY’S TELEGRAPH WORKS CO., LTD., BLOMFIELD STREET, LONDON, E.C.2 
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PARSONS 


Closed Circuit System of 


ALTERNATOR 
VENTILATION 


Parsons Air Coolers for 
over 700,000 K.V.A. of Alter. 
nators in Commission or un- 
der construction since 1918. 


Some 
Advani Efficiency. 
Fire Risk Eliminated. 
Space saved in Station. 
Uninterrupted Service. 
Greater Reliability. 


Adopt PARSONS CLOSED CIRCUIT SYSTEM 
and have QUIETER, CLEANER and COOLER 
Engine Rooms, 


BRITISH EMPIRE EXHIBITION. 


STAND A8, AVENUE 8 — Electrical and Allied 


C.A. PARSONS 


AN 8,000-KW. TURBO-ALTERNATOR INSTALLATION. & COMPANY 


P Alternator Air Cooler i nal Head Office :— 
‘arsons Alternator Air Coole: in position, showing arrangement of wate 
service and illustrating the compact arrangement inside the Alternator HEATON WORKS, NEWCASTLE-on-TYNE. 


Foundation Block. London Office: 56, VICTORIA ST., S.W. |. 


LP.S. No, 30-2. 1346. 


THESE “LABOUR SAVING” APPLIANCES 


WILL 


BOOST YOUR “HOT-WEATHER” SALES. 


THIS 
APPARATUS 
IS FULLY 
GUARANTEED. 


Write for a copy 
of NEW LIST 
showing full 


range of Appli- 
ances at Reduced ||“ PREMIER KETT Lz.” 

CAPACITY... 1} —6 Pints 
PRICES ... 22/6 — 67/6 | ach 


“SMOOTHWELL IRON.” 


WEIGHT _..... ‘ in 3 — 6 lbs. 
PRICE ase 16/6 — 18/9 Each. 


(SUBJECT TRADE DISCOUNT) 


Sloan Hectrical Gf 


MANCHESTER. 8, 10 & 12, GOLDEN LANE, GLASGOW. 
EDINBURGH. LONDON, E.C. 1. BRISTOL. 
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| MPOSSIBLE TO INSERT OR WITH- AWLPLUGS are the only per- 

E. DRAW PLUG ON A LIVE CIRCUIT. ‘ 3 fectly reliable system of fixing 

The above illustration eoueg the ~___ lamps, switches, voltage indicators, &c., 

 sayetime and the cost of “ leading ” or 

Switch Movement. the use of nuts and bolts. Practically 

+ all the fixtures an Electrician uses can 

be made to hold more neatly and per- 

manently by Rawliplugs than by any 
other method. 

Rawlplugs can be fixed in a fraction of 

. ° the time required by the old method 

me Interlocking Switch Plug of the cold-chisel and large unsightly 

NO RUBBER OR PERISHABLE wood plug. The Rawlplug’|being 

MATERIAL USED. smaller than the head of the‘ screw is 

- Wits and cour df ta @ invisible when in position and the fix- 


R 
N 
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Fixing Switchboard 
Fittings to Slate. 


accurately machined as to be tures always look neat. 


absolutely watertight. 
QUICK MAKE and QUICK BREAK 
SWITCHES. 

Plug and Socket of unbreak- 
able non-hygroscopic insulat- 
ing material with heavy pro- 
tected terminals and sub- 
stantial earthing pin: 

Fitted with “ Walsall” Grid 
attachment providing easy 
back wiring, efficient earthing 
and ample space for spare 
cables. 


SINGLE or DOUBLE POLE 
5 or 10/15 Amp. 


Also supplied in a non-water- 
tight pattern. 


Millions of Rawiplugs are used through- 
out the country by Electricians, Builders, 
Engineers, Railways, the War Office, 
G.P.O., &c., and by the general public. 


Write for special 20 pp. Trade List 
and let us know if you have any work ° 
where we could advise or assist. 


THE RAWLPLUG CO., Ltd., 


Gloucester House, Cromwell Road. 
LONDON, S.W. 7. 


\ MS 


[HARDWARE MAN\ 


Ablewell Street, Walsall (Ne COMPLETE OUTFIT. 

LONDON OFFICE & STORES— LEEDS—York House, 21, York two bits, A supply of (Nos. 3-30) and Tools, 

Addison Bridge, Kensington Rd., W.14. Place. = counter- screw gauge, etc. This 

UIVERPOOL—2, Harrington St. GLASGOW —57, Robertson St. Screw books, cup books, Outfit is for use with 
MANCHESTER—4%, Watling St., _BELFAST—Gibson’s Buildings, square hooks, 5 |6 = £2 @' 

Shudehill. Mill Street. & full instructions, 
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BURN WATER. 


The question of fuel 
supply for the lighting 
plants you have installed 
will become a vital con- 
sideration to your clients 
sooner or later. 

Irregular supply and 
sweeping prices play 

we havoc with your goodwill 
year by year. Have 
you ever weighed the advantages of water power for both 
your clients and yourself ? 

We take the whole respons bility of design and installation of 
your power units and leave you the complete credit and goodwill. 
British Empire Exhibition, Avenue 1, Bay 27, 

JOSEPH J. ARMFIELD @ CO. ITP 
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VALE OF AVON WORKS 


on fandom 
RINGWOOD HAMPSHIRE Jelephone Victorva 


68. VICTORIA STREET 
WESTMINSTER 
LONDON 
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HEATHMAN, 

PARSONS GREEN, FULHAM, 
LONDON, S.W.6. 


SANCTUM 
TROLLEY 


PHOSPHOR BRONZE 


— and GUNMETAL in— 


TUBES, RODS, SHEETS, WIRE & CASTINGS. 


BRASS CONDENSER TUBES. 
PHOSPHOR TIN & PHOSPHOR COPPER. 


BRASS & COPPER TUBES 


for general purposes. 


CHARLES CLIFFORD SON, 
LIMITED, 
BIRMINGHAM. 


Contractors to Admiralty, War Office and 
Railway Companies, 


EsTaBLisHep 1776, 


TRADE MARK. 


ENCLOSED SLIDING RESISTANCES. 


A complete range to cover all. requirements, Single and 
Double Tube, Open Types, &c. 


LET US QUOTE YOU. 


MICKELWRIGHT LC” 


Manufacturers of Resistance Apparatus, 


Alperton Works, WEMBLEY, MDLX. 


"Phone : 
Wembley 147. 


“LUDGATE” 
INSULATING CLOTH, TAPES AND SILK, 


British Manufacture. 


Large Stock and orders for large Quantities can be made specially. 
ONLY PROCURABLE US. 


Prices Competitive. 
Also Presspahn, Ebonite, Leatheroid, 
Vulcanised FIBRE, Lebakite, Adhesive & 
Dynamo Tapes, Mica-Micanite, &c., &c., 
ready for immediate despatch. 
Reliable Ouality. 
Send your Enquiries to :— 


SPICERS, LIMITED, 


INSULATION DEPT., 
19, NEW BRIDGE STREET, LONDON, E.C, 4. 
Telegrams : Nykoping, Lud, London. Telephones: City 625! (Ex. 49) 


INSULATION 


MICA as originally imported. MICA cut te size. 
MICA CONDENSER PLATES. 
We have delivered 
fe) 22 
CONDENSER PLATES since 1918. 
Telegraph ; Micasulim, 


Mica & Micanite Supplies, Ld. 


Mica House, Offord Street, London, N.1 


Medal Awarded St. Louis, 1904. 


SPECIALLY PREPARED AND TESTED. 


The Purest & the Best ACCUMULATOR AGID is 


Approved of by all Electricians. 
Made from BEST BRIMSTONE AND DISTILLED WATER. 


Sole Manufactarers : 


F. W. BERK & CO.,LTD., 


Works: STRATFORD, E. Telephone No.: Avenue, 4032. 


MANN & INGLE} 


& CLIP 


Absolutely the only Clip on the 
market that will fit any size 
Cenduit, Cable or Pipe. 


43 ALBERT PLACE, 
RIDGE ST, MANCHESTER. 
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MOTOR. 


MANUFACTURED UNDER LICENSE FROM 
LO-THERMO PATENTS, LTD. 


Invaluable to Owners of Collieries, 
Chemical Works, Foundries and for 
driving Fans, Stokers, Conveyors, 
&c., where a ventilated machine 
is unsuitable. 


It is entirely enclosed, their being no con- 
nection between the inside and outside air, 
and is dust and waterproof, 


It can be made for powers and speeds not 
hitherto attainable with totally enclosed motors. 


It enables a practical totally enclosed motor 
to be purchased at a practical price. 


VISIT OUR STAND — 


Manchester. Engtané 


AT WEMBLEY. London. 49 Queen Victoria Street EB, 


STATIC 
CONVERTING PLANT 


HEWITTIC ELECTRIC COMPANY, 


LIMITED, 


80, YORK ROAD, KING’S CROSS, 
LONDON, N.1. 


Telephone—North 624 & 625. Telegrams—“ Hewittic, Kincross, London.” 
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(Registered Trade Mark) 


Instruments 


> The Last Word in Instrument Design. 


They 
have the 
LONGEST 
SCALE 
for the 

SMALLEST 
BRITISH EMPIRE EXWIBITION. SPACE 
wer eon occupied on the 


8 6 pia 
ORDINARY SCALE | SUPERSCALE 


in the 
Palace of Switchboard. 


Avenue 13. Bay 7. 


The above is a comparison of a 6-in. Dial “‘ SUPER-SCALE,” and an 8-in. Dial Ordinary Scale /nstrument. 


Similarly the :— 
5-in. Dial “ SUPER-SCALE,” compares with the 6-in. Dial Ordinary Scale. 
4-in. Dial “‘SUPER-SCALE,” compares with the 5-in. Dial Ordinary Scale. 


SAVE SPACE ON YOUR SWITCHBOARDS 
by specifying “‘Super-Scale” Instruments. 


Sole Makers of ““ SUPER-SCALE,” “INKWELL” and “METROHM” Instruments :— 


EVERETT EDGCUMBE 


117, Victoria St., S.W. 1. LONDON & HENDON. Collindale Works, '!.W.9. 


"Phone: Victoria 3020. *Phone: Kingsbury 4°. 


PRESSURE 


Combines the desirable qualities of Lightness and . 


Insulation Tester. @ 


@) Compactness so strikingly evident in the MEG 
Ww Insulation Tester with the additional advantages of 
> a CONSTANT PRESSURE GENERATOR. 
500 Volts. O—100 Megohms. Telephone : 
WEIGHT ONLY 7ilbs. “aa 
Write for Leaflet 154 d. “ Dorothea, Chisk, London.” 


Evershed & Vignoles, Ltd. 


ACTON LANE WORKS, CHISWICK, LONDON, W. 4. 


jae 
QO) | > 
ie 
— 
5 
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% The New 
CONSTANT 


RE 


RAWING-IN 96. pair 

70 lb. M.T. cable for the 
London - Cambridge Trunk 
Main, part of a 54-mile instal- 
lation being carried out by us 
for the Post Office. The 
photograph was taken at 7.45 
p.m. on an ordinary week-day, 
when there was a considerable 
volume of traffic. That the 
streets appear deserted is a 


tribute to the skill of the 


photographer. 


W. T. Henley’s Telegraph Works Co.. Ltd., 
Blomfield Street, London Wall, 
London, E.C.2. 


Makers of Electric Cables since the 
beginning of Electrical Transmission. 


MANSION 


HOUSE 


VISIT OUR & 
STAND Al 
1 BEE 


Sd PALACE OF 
ENGINEERING 
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JOSEPH SANKEY SONS, LTD. 


BILSTON: STAFFs, 


Telegrams : “ SANKEY, BILSTON.” : LIEBER'S. Telephone : BILSTON 115, 


Manufacturers of SHEETS and STAMPINGS resisterea mari: 


of all descriptions for Dynamos, Motors, Trans- > <5 é 
formers, &c., and for Electrical Work generally. 


ALIN “LOHYS.” 
AD MAKERS “SPECIAL LOHYS.” 
MEDIUM 
Telephone & Wireless &) T A L L O Y RESISTANCE.” 
Transformer (PATENT). “STALLOY.” 
Receiver 
Diaphragms. Stampings. LOW HYSTERESIS. LOW EDDIES. HIGH RESISTANCE. INSULINE. 


IN STALLOY. 
LONDON OFFICE: Ulster Chambers, 168, Regent Street, W. 1. 


Telegrams: PERMEABLE, Lonpon.” Telephone : REGENT 2748. 


) 


REMOTE 
RELAYS 


FOR ALL PURPOSES. 


/ 


THE POWER EQUIPMENT Co., LTD., 


CROWN WORKS, CRICKLEWOOD, 
Telephone : Telegrams : 


HAMPSTEAD 1395. LONDON, N.W. 2. POWQUIP, CRICKLE, LONDOR” 


ENGLISH TIMBER 
MERCHANTS 
FOREIGN TIMBER 
IMPORTERS 
SAW MILLERS AND 
TIMBER PRESERVERS 
DISTRIBUTORS OF 
N.F.O. PETROL 


BURT, BOULTON & HAYWOOD, LIMITED, 


SALISBURY HOUSE, LONDON WALL, E.C. 2. Telephones : 
POLE YARDS AT :— SOUTHAMPT ON (Totton), NEWPORT (Mon.), LONDON (Silvertown). London Wall 7 369, 


7570, 7571, 757. 
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Park Works, 


14, Gt. Smith Street, 


MANCHESTER. 


QUALITIES : 
Stability. 
High Efficiency. 
Long Life. 
Liberal Design. 
A 1 Material. 
Good Workmanship. 
Many features not incor- 
porated in other designs. 


LONDON, S.W. 


USERS : 
Flour Mills. 
Saw Mills. 
Collieries. 
Cement Works. 
Gas Works. 
Cotton Mills, 


etc., etc. 


We are Exhibiting at the 
British Empire Exhibition. 


‘4 Pipe Ventilated or Drip-Proof Type (cover closed). 


N 


Cloth, 43 < 74, 130 Pages, 72 Illustrations, 
6/6 net ; post free 6/9. 


A PRACTICAL TREATISE 


REE-PHASE INDUCTION MOTORS 


LEONARD ERNEST WOOD, 


weiate Member of the Institution of Electrical Engineers, London; 
Lute Electrical Engineer of 
Montreal Cottons Ltd., Canada, 
Director of Airdale Manufacturing Co., Ltd., Bradford. 


AUTHOR'S PREFACE. 


“The pri y object of this book is to provide a ‘ practical aid’ to those 


have ur their care the running, maintenence and repair of three-phasa 
ction m . and have not either the training or experience necessary tr 
al with the ny practical problems that arise from time to time.” 
Among ever-increasing number in this ctass are many to whom this 
* should peal. It deals with the two classes of motors most widely 
ie., rel cage’ and ‘slip ring * machines. The construction of 
mM machir is dealt with in detail, as is their starting apparatus, faults, 


: the good points they should embody and the weak ones to 


: impossible to quote a remedy for every evil, because circum- 

» widely yet the suggestions captained herein may prove help- 
the knowledge that such exist It is the practice in most 
imber of motors to carry out their own repairs, because they 
much cheapeg and better, quality being the first essential." 


s and useless theory are excluded, for the simpte reason that 
whom this work appeals none are necessary. So long as the 
nderstands the rudiments of the princivles on which motors 


” 


all he needs. 


and diagrams contained. herein were taken and drawn by the 
y for this work, and- taken. from ordinary routine work of a 


‘anufacturer’s motors or apparatus are specifically referred to.’ 


ts of this book are founded on twenty years’ experience in the 
=‘on, running, maintenance and repair of electrical plant and equipment 
Ls pom 2 lew hundred horse power to 10,000 horse-power im various 
4 the world.” 


LONDON : 
HE ELECTRICAL REVIEW, LTD., 4, Ludgate Hill, 


4. 
J 


CONTROLLERS: 


In 
completely 
Water Tight 
Cases. 


For use on 
Ships’ Decks, 
Quay Sides, 
and in 
any situation 
where water, 


gas or 
acid fumes 
are present, 


D.C. Controller with bar carrying fingers hinged back to allow 
easy actess to drum contacts and fingers. 


VLASTO, GLARK & WATSON, 


Stockton Heath, WARRINGTON. 


End Bracket Type. Enclosed Ventilatei Type. 
(fathers Dial pide 
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CONTRACTORS’ 


[The following information is published in the interests of 2lectrical contractors and 


Considerable expense is incurred in the production of this column, 
large this cannot always be guaranteed 
ALDEBURGH.—Roman 


riest. 


ASHTON-UNDER-LYNE 
TX.3 


Catholic church; Rev. C. M. Davidson, resident 


Electricity sub-station, Mossley Road, for the 


-; E. Garside, Town Hall Chambers. 
AYRSHIRE.—Secondary school at Cumnock; clerk, Education Authority, Ayr. 
Alterations to Prestwich Parish Church (£7,000); minister. 
BARNES (Surrey).—Secondary school (£20,000); secretary, Surrey Education 


Committee, Penrhyn Road, Kingston-on-Thames. 
BARNET.—Housing scheme, for the U.D.C.; 
BELFAST.—Housing scheme (500), fox 
BLACKBURN.—Heald and reed 
BLACKPOOL. Housing scheme 

surveyor. 

BOLTON .—Church, Smethurst Lane, for St. Bede's, Morris Green; Rey 

J. W. 


sulveyor. 


Corporation; city engineer 


Albion Road, for H. Oates & Sons. 
Devonshire Read, fer 


works, 


(48), borough 


Willis, vicar. 


BOURNE (Luives.).—Housing scheme, for 
CAMBRIDGE.—Operating theatres, &c., for the governors of Addenbroo 
Hospital ; W. He id, secret 
CLACKMANNAN.—Additions to public 
architects, 43, Mill Street, 
COLCHESTER.—Extensions to 
W. Clark, architect, St 


iry-superintendent 
school 
Alloa. 

education offices, for 


Runwalds, 3, West Siock 


Thomas Frame & Son, 


Duncan 
| Street 


COULSDON AND PURLEY Housing scheme (34), for the U.D.C.;) R. 
Chart, surveyor, Purley. 

CREDITON.—Alterations to Queen Elizabeth's Grammar School, for Devon 
E.C.; Education Architect, 1, Blackal: Road, Exeter 

CREWE.—Church of England, in South Ward (£12,000); vieor of Crewe 


CUCKFIELD (Sussex).—Infirmary (€12,%4), for th Board Guardians; 
the clerk. 
DUMFRIES.—Police stations, for County Council; Mr. John Robson, 


county clerk, Dumfries. 


EARLESTOWN (Lawncs.).—Church of Christ; trustees. 
EVESHAM.—School; H. E. Dicks, architect. 
EYTHORNE (Dover).—Business premises, Chaple Hill, for the River and 


Society; L. S. Ekins, architect. 

GARFORTH.-—Housing scheme, for U.D.C.; C. S. Nelson and G, 
shaw, architects, Sun Buildings, 15, Park Row, 

GLASGOW .—Hospital at Govan; Keppie & Henderson, architects. Reinstate- 
ment of engine works (after fire), for James Binnie & Sons, Ltd. 

GREAT WYRLEY hall (£5,000), for the Wesleyan trus- 
tees; the secretary. 


HASLINGDEN.—Maternity home; 


District Co-operative 
Birkin- 


clerk to Board of Guardians. 


HAZEL GROVE.—Electricity sub-station, for Hazel Grove and Bramhall 
U.D.C.; F. Pidgeon, clerk to the Council. 
HEYWOOD.—Extension of offices, Buckley Street, for Mutual Mills, Ltd. 


Engine house and extension of boiler house, Chumble Mill, for 
ames Kenyon & Son, Ltd. 


J 
HORWICH (near Borton).—Housing scheme (30), for U.D.C.; surveyor to 


U.D.C. 
HUDDERSFIELD.—Renovations, &c., at Shelley Council School and at 
Shepley Council School, for West Riding Education Committee ; 
William Heeley, divisional clerk, 4, Macaulay Street. 
HULL.—Works, for the London & North-Eastern Railway. 
IPSWICH.—Baptist church on Corporation housing estate; 
Green Baptist Church. 
KETTERING.—Boot factory, Avondale Road, for Tom Hales & Sons (£20,000). 
KINCARDINESHIRE.—Alterations to Parish Church of Fettercairn; 
G. P. K. Young & Son, 42, Tay Street, Perth. 
Mr. Charles D. Soutar, architect, 


trustees, Turret 


KIRRIEMUIR.—Convalescent 
Dundee. 
LEEDS.—Extension of warehouse, West Street; F. 

tects, 9, Upper Fountaine Street. 
LEIGH-ON-SEA.—Wesleyan church, Highlands estate ; 


hospital; ; 
Mitchell & Sons, archi- 


trustees, 


: 1 and every care is taken to ensure that the information i I cet 
but it will be understood that in a matter where so many correspondents are engaged. and where the amount of fy Ans 
If alleged inaccuraCies are reported to the Editors, they will be fully investigated.) 


{ 


COLUMN. 


others who are seeking for openings for new isiness 


information to be handle is yery 


LIVERPOO! School, Edge Lane Drive; C. F. 
tion, 14, Sir Thomas Street. 
LONDON (W.C.2).—Freemasons’ Hall, Great Queen Street; ‘ 
(LEvTONSTONE, Extensions to operating room, W ‘ Hi 
pital, for the Board of Guardians; F. J. Stur , 
Moorgate, E.C 


Mott, Di 


LYMM (CHesuire) scheme (20), fer the U.D«A 
veyor. 


MAIDSTONE. 


—Housing 


Grammar 
House, 
rY DFIL.—Housing 


architect. 


school, for Kent E.C.; Director of | R 


MERTHYR scheme, Gellifactog (6 


MILFORD (Surkes).—Sanatorium 
Kingston-on-Thames. 
NEWMARKET The 


surveyor, Godolphin House. 


(£36,009), for Surrey C4 


Rows, for the UD. H. Eh 


PADIHIAM. 
PERTH.—Restoration 
PRESTWICK (Ayr) 

Tees louses 


builder. 


Street) Manulacturis 


} 


Weaving mill, for Church 
of St. John the Baptist Church; 
Alterations, &c., Parish Church (£7.00 

(£4,000), Midton Road, Gy ! 


REDCAR. 
REDDITCH. 


Schools, for North 
Nurses’ home, for the 
ursing Association; V. Woodfield, chairmar 

RENFREW.—Offices, for Parish Council (£5,700); 

ROCHESTER.-—Sewerage scheme (£160,000), for the T.-C 

Houses (60), Maidstone Road, for the T.-C. (£36.87 

Hughes, contractor, 25, St. Dunstan’s Road, B 

Wiring Institution for electric light, lor the Bo 
architect to the Board 

SEDGEFIE!LD.—Worknien’s club premises 
Colliery and Deaf Hill 

SOUTH CROSLAND.—Adaptation of Conservative Club for ¢ Offices 

, for U.D.C.; Hy. Boys, surveyor to U.D.C 

STAFFORD.—New premises, Market Square, for 
Sewage disposal works (£25,000); borough 

STAMFORD (Lincs.).—Additions to infirmary (£11,000), for 

Committee; Traylen & Lenten, architects. 

Premises, for F. W. Woolworth & Co., Ltd 

Victory House, Kingsway, London. 

SURBITON .—Adaptation of Allbury House as school (£4,500); ! 
secretary, Surrey Education Committce, Penrhyn R kK 
on-Thames. 

SWANSEA.—School for 1,300 scholars 
Committee 

TAUNTON.—Alterations, Castle Hotel, for 

THIRSK.—Kinema; Thos. Stokes, 

THURCROFT.—Schools, for West 
Wakefield. 

TOTTINGTON .—Extensions at Tottington Mill, for the Calico I’ 3” Asse 
ciation, Ltd. . 

UDDINGSTON church; trustees. 

WALLINGTON (Scrkey).—Girls’ school (£29,000); W. W. I 
Road, Kingston-on-Thames. 

WALSALL.—Conversion of Beacon Industrial School into scho« 
defectives; secretary to the Education Committc« 

WEDNESBURY.—Reconstruction of Myvod House as materr 

welfare centre; borough surveyor. 

GARDEN CITY.—School, Handiside, for 

Longmore, clerk, Hertford. 

WILLINGTON (Co. Durnam).—Housing scheme (60), for U.D.« 

to U.D.C. 


Riding E.C.; the clerk, Nor 
Headless Cross, Wet 


ROMFORD. 


Trimdon Collier 
Workmen's Club Con 


Barcla 
sury 


STIRLING. 


(£53,350); secretary to 
Harrison's Hotels, 
architect. 


Riding E.C.; the clerk, ¢ Hal 


WELWYN Herts. | 


cam THE ELECTRIC TRAMCAR HAND-BOOK, ...w..... 


Inspectors and 
Depot Workers. 


Price 3/6 


By W. A. AGNEW. 
THE ELECTRICAL REVIEW, LTD., 4, LUDGATE HILL, LONDON, E.C. 4. 


(Telegrams : Patella, London. 


DELIVERIES FROM STOCK. 


WM. GEIPEL & 


) ~ 
V.LR. CABLE, SWITCHGEAR, STARTERS, INSTRUMENTS, QUEAD FIRES, 


ALL MANUFAOTURED BY US IN LOINDON. 


Head Office and Works: ST. THOMAS STREET, LONDON, S.E. 
Cable Works: WEMBLEY, LONDON. 


Telephones : Hop. 5:4 (3 lines) 


(Codes A.B.C. and Pentley’s) 


ELECTRIC 
LIGHT 
FITTINGS. 


GALSWORTHY 


16, NEWMAN STREET, OXFORD STREET, LONDON, W-!- 
TRADE SHOWROOMS. 


NEW CATALOGUE 


Write for copy. 
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EMPIRE 


EXHIBITION, 1924 
Pavilion. | 
Workers. 
+ (8 lines) : “The most restful spot in the whole Exhibition.”—Electrical Times. 


BUT FULL OF INTEREST. 


Insulated Wires of every description—India Rubber covered 
Wires—Paper Insulated Cables—Bitumen Cable Insulations 
of all kinds—Underground Cables to 60,000 volts—High 
Pressure Joints—Flexible Cords—Enamel Wires—Braiders— 
Welders—Wire Drawing in operation. 


Makers of C.M.A. Cables 


with the design on the label. 
The Anchor Cable Co., Ltd. & Ltd. 
British Insulated and Helsby Cables, Ltd. seetee ie Electric Cable Co., Ltd. 


Callender’s Cable and Construction Co., Ltd. Electric Wire Co. and Smiths, 


cole k Electric Cable Co., Ltd. 
: id Cable Works, Ltd. The Macintosh Cable Co., Ltd. 
s The seat & Irwell ed Co., Ltd. Pirelli - General Cable Works, Ltd. 
: W. T. Glover & Co., Ltd. Siemens Brothers & Co., Ltd. 
W.T. Henley’s Telegraph Works Co., Ltd. St. Helens Cable & Rubber Co., Ltd. 
The India-Rubber, Gutta-Percha and Telegraph Union Cable Co., Ltd. 

Th Members of the C.M.A. Works Co., Ltd. Western Electric’ Co., Ltd. 


Advt. of The Cable Makers’ Association, Sardinia House, Sardinia Street, W.C. 2, 


1924, 
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Manufacturers of 


See__. 


“CANTIE” Electric Lamps for all Uses 


SWITCHES and FUSES 
at WEMBLEY. 


—- STAND—AVENUE 11. BAY 4. — 


PRICES OF ALL GEAR 
AS IN 1914. 


CANTIE SWITCH CO., 
LIMITED, 

LEIGHTON STREET, SEND FOR LATEST PRICE LISTS. 
NOTTINGHAM. LEEDS FLINT GLASS Co., Ltd., 


Telephone : 3640. Telegrams: “Cantie, Nottingham.” South Accommodation Road, LEEDS. 
Telegrams: Leeds 25196. Telephone : 25196 Leeds. 


—on the seventh day 
do a bit of thinking! 


Six days out of every week are necessarily claimed 
by business. 

Even on the seventh day, although you have cut 
yourself adrift from your business, queries do crop up 
and cross your thoughts. 

Why not give way to the mood and devote an odd 
hour to serious thinking > 

ere are many questions you can ask yourself. For 
instance— Who are the people who so keenly search 
your window displays day by day >? 

Obviously they must be that section of the public 
who are experimenters, electricians generally and also 
home constructors of wireless sets. 

Those are the people you want to know—they will 
become your regular cusiomers if you get a good 
introduction. 

Ormond’s Components contribute largely towards the 
success that is sought—they are of British manufacture 
—made with a complete knowledge of. the uses to 
whieh they are to be put, and again they are widely 
advertised—which is half your battle won. 


Write for Catalogue and Trade Terms. 


ORMON 


ENGINEERING 


199, Pentonville Road, King’s Cross, LONDON, N.1- 


"Grams : “ Ormondengi, Kincross.” Phones: Clerkenwell 6652 and 7833. 5 
Sole Agents for Ireland : baal 


PETTIGREW & MERRIMAN, Ltd, 8, Corporation Street, BELFAST: 
and 
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Reputation: 


reputation of the right kind is one of the Contractor’s most valuable 
assets. The man who gets the important jobs is the man who is 
known for the high quality of the materials he uses, and the con- 
sequent dependability of his work. Have YOU such a reputation? 
Copyright If so, let us help you to maintain it. If not, then you require our help. We 
L. B. ATKINSON, 
Exclusive have the reputation, and are only too willing to assist you to get yours. 


Greengate Cables 


Members of the 

C. M. A. 
- ee are the medium whereby we can render you" this assistance. You 
eee CAN’T go wrong if you use only the best possible materials. Give 
23, seta tall us an opportunity of proving the worth of our products. Send us 


your next order, and set foot on the road to bigger business. 


| LEEDS : 

'| R. D. Fairclough & Co., 

11, New Station St. 
NEWCASTLE : 
Marley & White, 


| The GREENGATE & IRWELL RUBETR Co. 


K. Benson, 


H. 
GREENGATE WORKS - - MANCHESTER. 


t Jt | 


STEEL CONDUITS & FITTINGS. 


4 


STELLA CONDUIT CO., 


LIMITED, 
Highfield Works, 


BILSTON, STAFFS. 
Telephone : 86, BiLston. Telegrams: ‘‘ STELLA, BILSTON.” 


LARGE STOCKS OF ors 


Ageats and Stores :— 


BOWLS, SHADES,| 


Telephone : 344 Victoria. Teleg :"E Vic., London.” 
BRIGHTON & SOUTH-EAST COAST.— 
GRECIAN LANTERNS, 2. Messrs. BRIGHTON ELECTRIC SUPPLY STORES, 


CANTELOPE GLOBES, Telephone 4904 Brighton’ Lighten, Brighton.” 
AND ALL FANCY PATTERNS, 


SUPP! /ED WITH OR WITHOUT FITTINGS. CARDIFF.—Mr. A. H. Smith, 3, A — 


Telephone ; 156 Cardiff. Telegrams 


At Best Trade Discounts. LIVERPOOL.—Messrs. F. JINKS, Ltd, 
32, Slater Street. 


E Telephone : 564 Royal. Telegrams : “ Lamps, Liverpool.” 

Some Special Clear ing Lines Messrs. THE ALBERT t ELECTRICAL co., 
Much Reduced. Telephone : 4599 “Stella, Con, Manchester.” 


“RICES ON APPLICATION. YORKSHIRE.—M«. J. 


Telephoae—179 Shipley, Victoria 


NEWCASTLE-ON-TYNE.— 
J. L. MAUGHAN & CO., 


Ow UNDERWOOD (MC), LTD., 


and 7833. 
3ELFAST. 53, BROWN ST., MANCHESTER. Telephone : 3320-2! “ma * Ealighten, Glasgow.” 
"Phone 6780 Contras (8 DUBLIN.—THE CELTIC ELECTRIC CO, & HOGAN'S 


and at LONDON & GLASGOW. Wiliam Stross 
= 


(924, 
xxxi 
Jses 
et 
| 
| 
: 
: 
the 
Ltd., | ( 
SEDS. | "hy 
> 
ext 
~ 
D Shipley. 
a 


THE ELECTRICAL REVIEW, 


Add Convenience 
—but retain the — 
Charm. 


The reason for non-installation of electric lighting 
is usually given as the disturbance caused to 
schemes of decoration and the introduction of 
unsightly cables and fittings. The 


SURFACE 


SYSTEM The System. 
(Patented) The diagram above shows the design of 
the Macintosh Cable with the web be- 
takes the bottom out of the objection. tween the insulated conductors, one conduc- 


tor in each cable having a ribbed surface 
for distinguishing purposes. The cable is 


The system is quickly installed and rendered supported by the wooden bead or channel 
«6 (fastened by pins or small screws) which 
invisible or in complete harmony with existing harmonises with existing woodwork. No 


sag is possible. 


decorations, without “‘cutting-away " or disturbing 
the wa'ls. It requires no bonding or earthing and 
complies with the wiring rules of the I.E.E. 


Write for full particulars and samples to any of our addresses. 


— THE — 


MACINTOSH CABLE CO., LTD., 


(Electrical Engineers and Contractors) 


ASHBOURNE ROAD MILLS, DERBY. 


Contracting Dept. - -  176/8, Rice Lane, Liverpool. 
London Office - - Jewin Street, E.C 1. 
Sales Branches : 
LONDON —Amberley House, Norfolk St, MIDLAND-—75, Empress Road, Derby. 
MANCHESTER Cambridge St. Man- Mosley Street, New- OUF 
chester. 
YORKSHIRE _9, Park Leeds. 
WEST OF ENCLAND Put SCOTLAND—47, Waterloo St.. Glasgow. 
Bristol. DUBLIN—5, South Anne Street, Dublin. 


WEMBLEY - Palace of Engineering, Avenue 15, Bay 14. 
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“AUTOMATIC. 


SERVICE. EQUIPMENT. 


PONT 


L 


L 


CONVERS Ait. 


> 


BRUCE PEEBLES. . CO, 


EDINBURGH. 


REYROLLE 


_ HEBBURN. TYNE 


gens, 
OUR STANDS —~Avenues 8-9, 10, Bays 20-24, PA ‘ 
y LACE of ENGINEERING. 
14. 
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comfort. 


It is a long stride from the flint- 
struck spark and the smoky, resi- 
nous knot to the brilliant electric 
light; and the interim marks the 
development of man,—a develop- 
ment that has kept pace with the 


evolution of light. 


In this progressive transformation 
of natural resources into artificial 
sunlight, the General Electric Com- 
pany plays a pre-eminent part. 


General Electric engineering is at 
your service through our nearest 


office or representative. 


INTERNATIONAL 


GENERAL 


INCE primeval days man has 
_) groped and fought for endur- 
ing light, as a safeguard against 
evil and danger and as a beacon 
marking the way to welfare and 


/ 


f 


ELECTRIC 


newvork.usa. COMPANY, Inc. 


LONDON OFFICE—CROWN HOUSE—ALDWYCH, W. C. 2 


Argentina—General Electric, S. A.,Buenos Aires. 

Australia—Australian General Electric Co. 
Ltd., Melbourne and Sydney. = 

Austria—Joh. Kremenezky Fabrik Fur Elec- 
trische Gluhlampen. Vienna. Electrische-Gluh- 
lampenfabrik “Watt,” A. G., Vienna. 

Belgium and Colonies —Société d'Electricité et 
de Mecanique Société Anonyme, Brussels 

Brazil—Gencra! Electric, S. A. Rio de Janeiro 
and Sio Paulo. 

Canada—Canadian Gen. Elec Co.,!td., Toronto. 

Chiie—International Machinery Co., Santiago, 
Antofagasta and Valparaiso. Nitrate Agencies, 
Ltd . Iquique. 

China—Andersen, Meyer & Co., Ltd., Shanghai. 
International General Elec Co., Inc.. Shanghai. 

Colombia—Wesselhoeft & Poor, Barranquilla, 
Bogota. Medellin and Bucaramanga. 

Cuba—General Electric Company of Cuba, Hav- 
ana and Santiago. 

Dutch East Indies—International Gencral El- 
ectric Co., Inc., Soerabaia, Java. 

Ecuador—Carlos Cordovez, Guayaquil. 

Egypt—British Thomson-HoustonCo.,Ltd.,Cairo. 

France and Colonies—Compagnie Francaise 
Thomson- Houston, Paris. Compagnie des Lam- 
~ Paris. International General Electric Co. 

ne., Paris. 

Great Britain and Ireland— British Thomson- 
Houston Co., Lid., Rugby International Gen- 
eral Electric Co., Inc.. London. 

4 Colonies—Cie Hellenique d°Elec- 
tricite, Athens. 


Hungary-Vercinigte Glihlampen & Elektricitats 
G., Uipest. b/, Budapest. 

India— British Thomson-Houston Co., Ltd., Cal- 
cutta and Bombay. International General Elec- 
tric Co., Inc. Calcutta and Bombay 

italy and Colonies—Compagnia Generale di 
Elettricita, Milan. Fabbrica Lampade lala, 
Milan. Societa Edison per la Fabbricazionc 
della Lampade Elettriche, Milan.” 

Japan— international General Electric Co.. Inc.. 

Yokohama. Stibaura Engineering Works, Tok- 
yo. Tokvo Electric Co., Ltd., Kawasaki. 

Mesico— Mexican General Electric Co., Mexico 
D. F , Guadalajara and Monterey. 

New Zealand— National Elec & Eng Co. Ltd.. 

AucNland, Dunedin, Christchurch & Wellington, 

Paraguay —General Electric, S$. A., Buenos “ires, 

Argentina 

Peru—W. R. Grace & Co., Lima. 

Philippines— Pacific Commercial Co., Manila. 

Porto Rico—Inter Gen Elec Co.,Inc., San Juan. 

Portugal and Colonies—Sociedade Iberica de 
Construcoes Electricas, Lda , Lisbon. 

Russia—Wscobshtchaia_ Electricheskaia Kom- 

pania, Petrograd and Vladivostok 

South Africa—South African General Electric 

Co., Ltd>, Johannesburg and Capetown. 

Spain and Colonies—Sociedad Iberica de Coft- 

struccioues Electricas, Madrid and Barcelona. 

Urvguay—General Electric. S. A.. Montevideo. 

Venezuela—Wesselhocft & Poor, Caracas. 
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Contractors to H.M. Government. Telegrams: ‘‘ QUALITY, Worcester.” 
Established 1814. Telephone No. 160 Worcester. 


IMPROVED 


Pillar Casings. 


> 
N B = N B 
+. 


Please | with 
for 


odd 


for 


sizes 4 wa Doors 


taller | Frames 


or for 


No. 1326. Registered Design. 


We have brought out this excellent Feeder Pillar in the seventeen standard sizes as set out below in order to 
meet all ordinary requiremente. 


These Casings are of very nice appearance, are made up of thoroughly good castings, and are very efficiently 
ventilated, Each Pillar is provided with doors, hung on massive ornate malleable iron hinges pivotted on J in. dia, 
jrass Pins, and each door is fitted with a good Brass Lock. Sizes up to and including Size 4 have their door 
openings closed in by single doors, the openings in the larger sizes being closed in with multiple doors. The under- 
ground root part of all sizes measures 15 inches high and can be made detachable a’ a reasonable extra. 


Height Overall 


Inside Dimensions. Clear Openings of Doors. 


ins. 
ins. 


ins. 
ins. 
45} ins. 
46} ins. 


49 ing, 


49} ins. 
bd) ins. 
745 ins. 


} 65} ine. 
) 


614 ins. 


XK 


ENQUIRIES SOLICITED. 


HARDY & PADMORE, LimiTep, 


ONLY ADDRESS : WORCESTER, ENGLAND, 


904, june 27, 1924. 
| — = 
\ 
Size 1 eee 19 
19 
» 21 
” 2 eee 21 
” 2a eee 21 
” 2c 006 21 
» 2b eee 25 21 ins, ‘ik, 
» 3a 25 21 ine. 
oes 3L 27 ins. 
” eee 31 27 ins. 
— 36 33 ing. 
42 38 ine. ‘= 
7 36 30 ins. 
» 36 33 ine. 
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The First English 


manufacturers of 


ELECTRICAL PORCELAINS, 


we have kept pace with the wonderful development 
of the Electrical Industry—co-operating with many of 
the leading designers and engineers—and producing por- 
celain accessories of the highest quality and efficiency for 


Lighting ; Heating, Cooking, Power; Telegraph, 
Telephone and “WIRELESS” work. 


For ordinary or SPECIAL requirements we are 
always at your service. 


MACINTYRE & CO., LTD., BURSLEN. 
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JAMES 


WHITTALL 


BIRMINGHAM. 
APPLICATION. 


PRICES 
QUOTED 


The perfect washing machine. 
No exposed moving parts 
to get out of order. No 
projections on the inside of 
the cylinder to tear the 
clothes. Does all the washing 
gently, safely and efficiently. 


Rotapex Double Roll Home Ironer 


The Rotapex will do all 
the ironing straight from 
the wringer of the washing 
machine. Two rolls make 
this possible. One to dry 
and smootb, the other to 


Al about “Zee No. 6 


ELECTRIC SUCTION CLEANER 


give rerfect finish. Re- 
volving shoe to ensure 
even heating. 


DUNCAN WATSON & COMPANY 
ELECTRICAL ENGINEERS 
61-62 Berners Street, London, W. 1 
TELEPHONE: Museum 2860 (3 lines) 
Established over a Quarter of a Century 


Have you ever— 


bad a suction cleaner returned to you because “.. . some 
thing’s gone wrong with the fan I think, and will you please let 
me have it back quickly ...”? and have you spen’ hours 
trying to disentangle ha'f an ounce of knitting silk from jround 
the fan? 


If you have, you know how important it is that the fan of a 
suction cleaner should be protected. It is quite impo:-ble for 
anything ever to ckoke the fan of the Apex Electric Suction 
Cleaner. It is completely protected. 
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THE BETTERWAY 
Dining-room Pendant. 


SERIES “I.” 
This !endant is complete with Ceiling Plate 
and Chains. 

The Flounce hangs perfectly ; the White Silk 
Lining and Bead Trimming give it that “ well 
made appearance. 

FOR ELECTRIC, 


SERIES “1.” 
COLOURS: 
RED, ROSE, 
FLAME, 


GOLD, 
| GREEN, 

FINISH : 

| 


BLUE. 


All metal parts are finished Oxidised Copper, 
Satin Brass, Oxidised Silver. 
LEN(:TH : 


28/6 


OXIDISED COPPER OR SATIN-BRASS. 


Trade Discount on Application. 


EXCELSIOR SHADE MANEG. CO., 


BETTERWAY HOUSE, 


STANFORD STREET, NOTTINGHAM. 
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BRITISH EMPIRE 
EXHIBITION. 


The Name, “ DANIEL ADAMSON,” is a house- 
hold word wherever Steam and Compressed- 
Air Power Plant is used, signifying a depend- 
able standard of high quality, a criterion by 
which Steam and Compressed-Air Power 
Plant are judged throughout the World. 
When visiting the British Empire Exhibition 
we hope you will make a point of inspecting 
the range of Adamson-Made Specialities as 
follows :— 

A. ADAMSON HIGH-PRESSURE STEAM 
TURBINE, coupled to a TURBO 
COMPRESSOR — capacity 10,000 
cubic feet. 

B. STEAM TURBINE SHAFT. 

C. STEAM TURBINE DIAPHRAGM. 

D. STEAM TURBINE DISC or WHEE 

E. TURBO BLOWER WHEEL. 

F. WORKING MODEL SEWAGE LIFT. 

G. 7-H.P. AIR MOTOR (in Operation). 

H. 12-H.P. AIR MOTOR. 

I. SMALL RECIPROCATING AIR COM- 
PRESSOR (in Operation). 

J. TURBINE NOZZLE. 


K. PHOTOS and DRAWINGS of some of 
the 8,000 BOILER and TURBINE 
INSTALLATIONS in use. 


Our Exhibition Address is:—‘“ The Palace of 
Engineering, Avenues 8 and 9, Bays 6 and 7 
(near the Main West Entran<e), in the 
Electrical and Allied Engineering Sé<ction, 
and our Telephone Number is “ WEMBLEY 
No. 2113.” 


May we send you any of our Lists enumerated 
herewith 

1. STEAM TURBINES. 

2. TURBO BLOWERS 
and COMPRESSORS. 

3. CONDENSING PLANT. 

4. BOILERS. 9. AUTOMATIC SEWAGE- 

5. SUPERHEATERS. LIFTING PLANT. 


We shall be glad at all times to discuss with 
you any proposition for the use of Steam and 
Compressed-Air Power Plant, Sewage-Lifting 
Plant or any of our Products. Our great 
desire is to meet you at the Exhibition, and 
we shall esteem it a favour if you will file 
this for future reference. 


DANIEL ADAMSON & CO., 


Steam Plant Engineers, 


DUKINFIELD. 


6. AIR MOTORS. 

7. AIR COMPRESSORS. 

8. AIR-HAULAGE 
ENGINES. 
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The 
STANDARD 
for 
SIMPLICITY 
and 
CORRECT 
DESIGN. 


AVENUE 


wr the 
Power rin 


A magnetic blow -out totally enclosed breaker 
of short circuit breaking capacity, for D.C. 
and A.C. single, double, or triple pole ; 
overload, no-volt and other releases. 


Use a Breaker for the Power Circuit 


A motor built to B.E.S.A. standard specification will stand 
25 per cent. overload for two hours. You cannot take advan- 
tage of this reserve of power without a reliable circuit-breaker. 


Some advantages of using the Ellison “ Mill” type 
retarded action Breaker are: 

Protection against persistent overloads and shorts. 

It discriminates between peaky and dangerous overloads. 

A motor of just the right size for the load can be installed. 


Money is saved on current by increased efficiency of the 
motor; on maintenance as compared with fuses; on time 
by quick restarting of plant after a stoppage. 


It can be tripped from a distance by one or more emergency 
switches, 


It is fool proof; there is one “free” handle only for closing 
= opening, and adjustment and time lag devices are 
enclosed. 


Made by 


GEORGE ELLISON 


Makers of Electric Control Gear. 
Works: PERRY BARR, BIRMINGHAM. 


& Co., Ltd., arias works, LEEDS. 


MAKERS OF 
ALTERNATING CURRENT 


INDUCTION MOTORS 


SINGLE-, TWO- & THREE-PHASE. 


LONDON OFFICE Telaohone 
52, QUEEN VICTORIA STREET, B.C.4. one 
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CRESSALL 


Cressall Resistance Cord consists of 
best quality chemically pure Asbestos 

arn wound with highest grade resistance 
alloys. It is supplied in two standard 
sizes—3 mm. and 5 mm. diameter wound 
q. with two different grades of wire— 
¢ (a) NICKEL COPPER ALLOY 
Y (containing no zinc or iron) negligible tem- 
4 perature co-efficient, and (6) NICKEL 
CHROME ALLOY (free from iron). 
Wound with all sizes of wire from 19 
S.W.G. to 42 S.W.G, giving a wide 


range of ohmic values and capacities. 


Cressall Resi Cord is lied in 
continuous lengths. It is absolutely reliable and 
economical in use. Its use reduces manufactur- 


ing costs very considerably. WRITE FOR 
PRICES AND SAMPLES. The illustration 
shows “ Cressall” used in an “Ellison” starter. 
THE CRESSALL MANUFACTURING CO., 
40-41, Staniforth Street, BIRMINGHAM 


Benham’s Patent 


‘‘ ELECTRO-VAPOUR ” 
RADIATORS. 


Self-contained 
For Places 
Fireproot. 
EVEN 
Foolproof. TEMPERA- 
TURES 
Economical. 
desirable. 
British. 


500-Watt “ Electro-Vapour" 
Radiator, with Towel 
Attachment. 


“ ELECTRO-VAPOUR” RADIATORS 


(without Towel Rall Attachments) 
are made in Standard Sizes ranging from 0°6 kW. to 3°O kW. 


Small “ ELECTRO-VAPOUR” RADIATORS 

(with Towel Rail Attachments) from 500 Watts to 1.000 Watts. 

The Most Efficient and Effective Electric Radiator 
on the Market. 


Manufactared by— 


BENHAM & SONS, LTD., 


Head Office: 64/66, WIGMORE ST., LONDON, W.1. 
Works: WANDSWORTH, S.W. 
Enquiries should be sent to the Head Office. 


Specialities s 


Pro. Pat. 
226 47/23. 


No wall plugs required. 


Made in all sizes and for any number of switches. 


One of these Boxes was recently included in a private 
house installation. The work was personally inspected 
by the Borough Engineer. To quote his own words: 
“Only one box is properly fitted and that is the patent 
iron box, and that cannot be fitted any other way. 


Our representative will be in the London district this week, and next. A p.c. will ensure a call. 
Write for List. PRICE: 15/9 dozen. Subject. 


BESTWAY SPECIALITIES Ltd., 4, Queen St., Blackpool. 


The neatest and cheapest box on the market. 
Takes any make of switch and allows of every adjustment. 


SS 


N 


MIC A-GEL 


THE NEW BRITISH MADE MICA CEMENT. 
No longer any need to dismantle BURNT COMMUTATORS. 


All that is necessary is :— 
(1) Scrape out burnt material. 
(2) Fill in with MICA-GEL. 


USEFUL ON ALL ELECTRIC HEATING APPARATUS. 


Write for fall particulars and prices. 


MICA MFG. CO., LTD., 


VOLTA WORKS. 


Telegrams : BROMLEY, KENT. Telephone : 


OMICAMANU, LONDON.” Bromley 9. 


SUMMER HAS COME y 


and there will be a de- 
mand for fans. Give 
us the opportunity of 
quoting you NOW, 
and so avoid the rush. 


Remember we sell 
EVERYTHING 
ELECTRICAL, and 
can supply from stock 
at keen prices. Write 
for catalogues and 
price lists to 


The JEARY ELECTRICAL 
Co., Ltd., 
8, LAMBETH HILL, E.C. 4, 


Phone. : BANK 5075. 
Telegrams : JEARYLEC, 
CENT, LONDON, 


No. 1.— ADJUSTABLE 6.1. SUNK SWITCH BOX. | ssn 

S$ 

et, Leeds 
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Macintyre, J., & Co., axxvi 
Mackie, W., & Co. oo 

Malcolm & Allan, Ltd... one 

Wireless Telegraph 
Marelli & Co., Ltd. one ii 
Marryat & Place . ove 

Marryat & Scott, Ltda. 
Marshall, E., Ltd. ooo ove ii 
Martelli, A. ... ooo 
Mather & Platt, EXVii 


Matthews & Yates, Ltd. ‘in 
Matthews, Ed. eco ooo 
Mavor & Couison, Ltd. ... exe i 
McClure & Whitfield... oso 
McConnell & Co., Ltd. ... 


McGee, W., & Son, Ltd...  Bup. 16 
McGeoch, W., & Co., Ltd, 
McKechnie Bros,, Ltd. ... 3 


MeMillan, J., & Co, ooo 
Measurement, Ltd. 
Medical Supply Association, La. Sup. 6 
Metallic Seamless Tube Co., 

Ltd. 
Metropolitan- Vickers, Ltd. Sup. 
Mica & Micanite Supplies, Ld. xxii 
Mica Manufacturing Co., Lta....xxxix 
Micafil, Ltd. one ow Sup. 13 
Mickelwright, Ltd os «xxii 
Midland Elec, Mfg. Co., Ltd. ... xlvii 
Mills, W., Ltd. ... 
Mirrlees, Bickerton & Day, Ltd. ix 
Mirrlees, Watson & Co., Ltd. ... 
Mosses & Mitchell exo eos iii 
Moy, Ernest F., Ltd. i 
Mullard Radio Valve Co... Ltd. ‘Sup. 47 


Nalder Bros. & Thompson, Ld. Sup. 39 
Nathan & Allen, Ltd. ... oat 
Newtons of Taunton... ose iv 


Pape & Bennison . os 
Parkinson, & Ltd. Sup. 14 
Parmiter, Hope & Sugden, Ld.... 
Parsons, C. A., &Co,, Ltd. .. xx 
Parsons, OC. H., Ltd, _... ove 

Pass, Capper, & Son, Ltd. __.... 
Peebles (Bruce) & Ce., Ltd. ...xxxiii 
Pelican Ltd. ... one iii 
Peters, G. D., & Co., en 
Phillips, J., & Co... 
Phillips, J. W. & CG. J. on Sup. 60 
Pinchin, Johnson &Co., Ld. ... 
Pirelli General Cable 


Ltd. 
Plenty & Son, Ltd. one 
Polar Fans .. we Sup. 42 
Power Equipment On xxvi 
Power Rectifiers, Ltd. ... 
Power Wireless ... 

Premier Accumulator Co., Ltd. 
Premier Cooler & Eng. Co.,Ld. xii 
Premier Electric Heaters, Ld ... 
Premier Gas Engine Co., Ltd... 
Pressed Products Mfg. Co. Sup. 50 
Pritchett & Goldand E.P.S. Co., 


Pulsometer Eng. Co.,Ltd. . 


Radio Instruments, Ltd. Sup. 13 
Ransomes, Sims & Jefferies, Ld. xvii 
Rawlplug Co. ~~ 


Rayner, D. D., & Co. 


Reavell &Oo., Ltd. .. 
Reason Mfg.Co., Ltd. .. 
Record Elec. Co., Ltd, ... = 43 
Rees Roturbo Mfg. Co., L: 
= 

elay utomatic Tele b 

Co., Ltd. ... 
Rentell, 8., & Co., Ltd... 


Reyrolle, A., & Co., Ltd... 
Westgarth & Co.. 

t 
Richson & Co, __... 
Ridley, Cecil 
Revinson (Lionel) & Co... Sup. 53 
Ross Courtney & Co , Lid. Sup. 16 
Royal Typewriters 
Royce, Ltd.... 
Rudkin, J. B. 
Ruston & Hornsby, Ltd. Sup. 18 
Ryman, F., & Co.... ose Sup. 50 


Sanders, W., & Co. > 
Sandycroft, Ltd. 

Sankey, Joseph, & Bons, Ltd... xxvi 
St. Helens Cable and Rubber 


Co., Ltd. 
Sax, Julius, & Co., Ltd... i 
Saxonia Electrical Wire Co., Lid, 
Scott Insulated Wire Co.,Ld. . 
Shaw, J., Son, & Greenhalgh, 


Lt 
Shell- Mex, Ltd. 
Siemens & English Electric 
Lamp Co., Ltd.... Sup. 19 
Siemens Bros. & Co., Ltd. 


Silumite Insulator Co., Ltd. ‘Sup. 33 
Simmonds & Stokes, Ltd, ove 
Simon-Carves, Ltd. 
Simplex Conduits, Ltd.... Sup. 55 
Simpson, Baker & 
Sisson, W., & Co., 


Sloan Electrical Lid, 
Small Elec. Motors, ‘Ltd. 
Small Power Dynamo & Motor 


.L 8a 
Smith, Frederick, & Co., Ltd, vii 
Smith, H. W..&Co.,Ltd. .. iz 
Smith, J. & W. B., Ltd... 

Soc. Anon. Le Transformateur 
Solenoid Regulator Co.... i 
Spicers, Ltd. i & xxii 
Spon, E. & F. N. 
Standard Varnish Works (of 

Great Britain), Ltd. ... ae 
Steel Tubes and Conduit Oo. . 
Stella Conduit Co., Ltd. 
Sterling Telephone & Electric 

eve up. 21 

Sterling Varnish .. 
Stonebridge Elecl. Co., Ltd. ... 
Sturtevant Eng. Co., Ltd. a © 
Sullivan, H. W., Ltd. .. 
8un Electrica! Go., Ltd. — 
Sutcliffe Bros. & Bryce, Ltd. ... 
Switchgear and Cowans, Lt 
Switchgear and Electrical Pro- 

ductions, Ltd. ... 8 


Tarmac Ltd. 
Taylor & Challen, ‘10a. 
Taylor & Petters, Ltd. ... 
Taylor, Tunnicliff & Co., 
Telegrapb Condenser Co., L'1. 
Telephone Mfg. Co., Ltd. Sup. 18 
Tucker, J. H., & Co. Sup. 60 
Tudor ;Led.... viii 


Tungstal te, Ltd. 

Turner Bros. ose iis Sup. 50 
Turner, 8., Ltd, ... Sup. 53 
Underwood (Mer.), Ltd. 
Union Cable Co., Ltd. ... Sup. 17 


Vickers-Petters, 
Vincent Switchgear Mfg, Co. ... 
Visco Engineering Co., Ltd. ... v 
Viasto, Clark & Watson XEVii 


Wallace (Glasgow), Ltd. Sup. 50 
Waliwork, H.,&Co.,Ltd. | 
Walsall Electrical Co., Ltd. .. iv 
Walsall Hardware Mtg. Oo. 


td. 
Walters (Anstin) & Son, ‘Lea 
Wandeworth Electrical Ma: 
facturing Co., Ltd... 
Watiliff Co. Sup. 18 
Watson Sons (Electro- 
Medical), Ltd. ... eco oe 
Watt Lamps one 
Weir, G. & J., Ltd. 
Wells, A. C., & Co. ix 
Western Electric Co., Ld. i Sup. 
Weatinghouse Electric Inter- 
national Co. 
Westminster Eng. Co., Lta 
Westminster Tool and Ele: tric 
Co.. Ltd. .. on 
Weston Elec. Inst. Co., ‘Lra 
White Elec. Instrument Co. .-- 
White, Jacoby & Co., Ltd. Sup-5 
White, J. C. exe 
Whitecross Co., Lid... 


Wiggin, H., & Co., Ltd ... Bap. 3 
Wiggins, F.,&Sons ... 
Wilcox (Edward) & Co... Sup. © 


Wilcox,W. H.,&Co., Ltd, Sup. 
Wilesmith, J., & Co., Ltd. 
Wolf, 8., & Co., Led, 
Worthington-Simpson. Le. 
Wright Motors, Ltd, .. a 


Yarrow & Co., Ltd. 


Zenith Manufacturing Co. 
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BRITISH EBONITE 


RODS, TUBES, SHEETS, MOULDINGS, 
: ACCUMULATOR BOXES, PUMP RINGS, &c a, 
7, EBONITE FOR WIRELESS A SPECIALITY. * 


PROMPT DELIVERIES FROM STOCK & TO ORDER. 


es, MANWELL, LONDON, W. 7. 


OFFICES, 


AIR COOLERS 


The REAVELL 


“SUBSTATION” SET 


FOR BLOWING DUST FROM ELECTRICAL MACHINERY 


HE Premier Closed Circuit Air Cooler (patented) almost EASY PORTABILITY — 
revolutionises the efficient cooling of alternators and motors. 
It weighs only 150 ibs. complete with wheels, 
or 115 Ibs. if supplied with lifting handies only. 


The above diagram will give some idea of its principles. 


Two important advantages are :— 
EXTREME COMPACTNESS— 


1. Fully automatic emergency dampers to prevent 
It occupies a floor space only 2 ft. x 4 ft. 3 in. 


overheating of alternator. 
2. Condensate may be used as a cooling medium, 
giving clean tubes and providing for a considerable Height, 1 ft. 9 in. 


recovery of heat losses. 
Send for full details. Send to Department “D” for full particulars. 


The PREMIER COOLER & ENGINEERING Co., Ltd., 
Station Works, Salford, Nr. Guildford, SURREY. | REAVELL & CO., LTD. - IPSWICH. 


INSPECTION & INSURANCE 
OF ELECTRICAL PLANT. 


BRITISH ENGINE, BOILER & ELECTRICAL 


INSURANCE Co., Ltd., 
24, Fennel Street, Manchester. 56, Kingsway, London, W.C. 2. 


Surweyors Resident in Principal Towns. 
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CLASSIFIED INDEX OF ADVERTISEMENTS. 


The Names of Advertisers whose Announcements are ordered for a series are entered under any one Heading in this Index 


Free of Charge, but if repeated under existing headings 18. p:r Week is charged for each additional entry. 


Accessories. 
Acme Production Co. 
Bestway Specialities, Ltd. 
Batteries, Ltd. 
Bower Electric, Ltd. 
Burwood Electrical Supplies Co. 
Cable Accessories Co., Ltd. 
Crabtree, J. A., & Co., Ltd. 
Falk, Stadelmann & Co., Ltd. 
Foster Engineering Co., Ltd. 
General Electric Co., Ltd. 
Haynes, H. E. 
Improved Appliances, Ltd. 
Ingram, J. G., & Son, Ltd. 
Lundberg, A. P., & Sons. 
McConnell & Co., Ltd. 
Metro-Vick Supplies, Ltd. 
Raw! plug Co. 
Ridley, Cecil. 
Ryman, Frederick, & Co. 
Sax, Julius, & Co., Ltd. 
Shaw, J., Son & Greenhalgh, Ltd. 
Simplex Conduits, Ltd. 
Simpson, Baker & Co. 
Wootton & Co., Ltd. 


Accumulators. 


Edison Accumulators, Ltd. 


Accumulator Acid. 
Berk, F. W., & Co., Ltd. 


Air Compressors. 
British Thomson-Houston Co., Ltd. 
Consolidated Pneumatic Tool Co.,Ld. 
Lacey-Hulbert & Co., Ltd. 
Reavell & Co., Ltd. 
Air Filters. 
Premier Cooler & Engineering Co.,Ld, 
Visco Engineering Co., Ltd. 
Alternators. 
Brook, E., Ltd. 
Crompton & Co., Ltd. 
General Electric Co., Ltd. 
Lancashire Dynamo & Motor Co.,Ltd. 
Parsons, C. A., & Co., Ltd. 
Peebles (Bruce) & Co., Ltd. 
Aluminium. 
British Aluminium Co., Ltd. 


Arc LampCouplings, Winches,&c. 


London Electric Finn, 


Armature Repairs. 
Burdette & Co., Ltd. 
Collins Electrical Co., Ltd, 
Dunn, H., & Son. 
White, Jacoby & Co. 
Asbestos. 
Asbestos & Mineral Corp., Ltd. 


Auctioneers and Valuers 
(Mechanical). 
Kirk (Wheatley), Price & Co. 


Automatic Liquid Scale and 
Indicator. 
Avery, W. & T., Ltd. 


Batteries (Primary). 


General Electric Co., Ltd. 
India Rubber, G. P. & T. W. Co., Ltd. 


Batteries (Storage). 


Accumulator Makers’ Association. 
Chloride Electrical Storage Co., Ltd. 
D.P. Battery Co.. Ltd. 

Fuller's United Electric Works, Ltd. 
Hart Accumulator Co., Ltd. 

Premier Accumulator Co., Ltd, 


Pritchett & Gold and E.P.S. Co., Ltd. | 


Tudor Accumulator Co., Ltd. 


General Electric Co., Ltd. 
Gent & Co., Ltd. 
Sax, J., & Co., Ltd. 


Belting. 
Dermatine Co., Ltd. 
India Rubber, G. P. & T. W.Co., Ltd. 
Jardine, J., Ltd. 
Bitumen. 
Berry, Wiggins & Co, 

Blowers (Portable Electric). 
Consolidated Pneumatic Tool Co., Ld. 
Lacey-Hulbert & Co., Ltd. 

Boiler Coverings. 
Sutcliffe Bros. & Bryce, Ltd. 
Boiler Scaling. 
Gilman, F., B.S.T., Ltd. 
Boilers (Watertube). 
Yarrow & Co., Ltd. 
Books. 


Blackie & Son, Ltd. 
Contract Journal. 
Rentell, 8., & Co., Ltd. 
Spon, E. & F. N. 


Boosters. 


Chloride Electrical Storage Co., Ltd. 


Cabinet Work. 


Brown & Co. 


Cable Connectors. 
Haslam & Stretton (Engineering and 
Motor Utilities), Ltd). 
Cable Testing. 


Watson & Sons (Electro-Medical), Ld. 


Cables. 
(See Wire covered.) 
Carbons. 
General Electric Co., Ltd. 
MecGeoch, W., & Co., Ltd. 
Casing and Capping. 
Harris, J. F. & G. 
Haslem & Stretton (Engineering and 
Motor Utilities), Ltd. 
Wilesmith, J., & Co., Ltd. 


Centrifugal Oil Purifier. 


Empson Centrifugals, Ltd. 


Circuit Breakers (Automatic). 
Bertam Thomas. 

British Thomson-Houston Co., Ltd, 
Ellison, George. 

General Electric Co., Ltd. 

Igranic Electric Co., Ltd. 

Veritys Ltd. 


Clocks (Electric). 


Gent & Co., Ltd. 


Coal Dust Firing. 


Simon-Carves, Ltd. 


Coal Meters. 
Lea Recorder Co., Ltd. 


Commutators. 


Watliff Co. 
Westminster Engineering Co., Ltd. 


Commutator Grinders. 
Phillips, J., & Co. 


Condenser Tubes (Brass). 
Clifford, Chas., & Sons, Ltd. 


Condensers (Static). 


Telegraph Condenser Co., Ltd. 


Condensing Apparatus. 


Cole, Marchent & Morley, Ltd. 
Mirrlees Watson Co., Ltd. 


Conductors (Aluminium). 
British Aluminium Co., Ltd. 
Conduits. 


Credenda Conduits Co., Ltd, 
Electrical Conduits, Ltd. 
General Electric Co., Ltd. 

Key Engineering Co., Ltd. 
Metallic Seamless Tube Co., Ltd. 
Pelican Electric, Ltd. 

Simmonds & Stokes, Ltd. 
Simplex Conduits, Ltd. 

Steel Tubes and Conduits Co., Ltd. 
Stella Conduit Co., Ltd. 

Tarmac, Ltd. 

Walsall Hardware Mfg. Co., Ltd. 


Controllers. 
Bertram Thomas. 
British Thomson-Houston Co., Ltd. 
Electric Control, Ltd. 
Electro-Mechanical Brake Co., Ltd. 
Ellison, George. 
Etchells, Congdon & Muir, Ltd. 
General Electric Co., Ltd. 
Holme, E., & Co., Ltd. 
Igranic Electric Co., Ltd. 
Viasto, Clark & Watson. 
Veritys Ltd. 
Converters (Motor;. 

A.C.E.C. 

Electriques de Charleroi). 
Electro-Dynamic Construction Co., 


(Ateliers de Constructions 


Ltd. 
Peeble ; (Bruce) & Co., Ltd, 
Conveyors. 
Fraser & Chalmers Engineering | 


Works. 


Cooling Towers. 
Worthington-Simpson, Ltd. 


Couplings. 
Electro-Metals, Ltd. 
Jardine, J., Ltd. 

Current Limiters. 
Chamberlain & Hookham, Ltd. 
Electrical Utilities, Ltd. 
Igranic Electric Co., Ltd. 

Dimmers. 
Igranic Electric Co., Ltd. 
Mickelwright, Ltd. 
Walters (Austin) & Co. 

Dipping Acid. 
Berk, F. W., & Co., Ltd. 
Distilled Water. 

Berk, F. W., & Co., Ltd. 

Dynamo Brushes. 
British Thomson-Houston Co., Ltd. 
Veritys Ltd. 

Dynamo Repairs. 


Bertram, Thomas. 
White, Jacoby & Co., Ltd. 


(Continued on page xliv.) 


Dynamos. 

British Thomson-Houston Co., Ltd. 
Canning & Co., Ltd. 
Crompton & Co., Ltd. 
Crypto Electrical Co., Ltd. 
Cutting Bros., Ltd. 
Electric Construction Co., Ltd. 
Electro-Dynamic Construction Co., 

Ltd. 
Electromotors, Ltd. 
General Electric Co., Ltd. 
Hall, J. P., & Co., Ltd. 
Holmes, J. H., & Co. 
Lancashire Dynamo & Motor Co., Ld. 
McClure & Whitfield. 
Peebles (Bruce) & Co., Ltd. 
Ransomes, Sims & Jefferies, Ltd. 
Rees Roturbo Mfg. Co. 
Small Power Dynamo & Motor Co.,Ld. 
Veritys Ltd. 


Earthing Clips. 
Balmford, W. 
Hann « Ingle. 
Ryman, F., & Co. 


Ebonite. 


American Hard Rubber Co. (Britain), 


ata, 
British Ebonite Co., Ltd. 
Carson, F. 
Dexine, Ltd. 
Hightensite 
ti 


India Rubber, G.P., & T.W. Co., Ltd. 
Electric Drills. 


Westminster Tool & Electric Co., Ltd. 


Electric Heating. 


Belling & Co., Ltd. 
Carron Company. 

Electric Fires, Ltd. 

tic Electric Co., Ltd. 
Morgan Crucible Co., Ltd. 


Electric Washing Machines. 


Duncan Watson & Co, 


Electrical Accessories. 
McGeoch, W., & Co., Ltd. 


Electrical Signs. 


Walters (Austin) & Son. 
Electrical Soldering Irons. 


Browning's Electric Works. 

Igranic Electric Co., Ltd. 
Electricity Meters. 

Allen West & Co, 

Bastian Meter Co., Ltd. 

Bertram ‘Thomas. 

Chamberlain & Hookham, Ltd. 

Dennis, W. F., & Co. 

Electrical Apparatus Co., Ltd. 

Ferranti, Ltd. 

General Electric Co., Ltd. 

Landis & Gyr, Ltd. 

Metropolitan-Vickers Elect. Co., Ltd. 


Engineers and Contractors 
(Electrical). 


Adamson, D., & Co., Ltd. 

British Thomson-Houston Co., Ltd. 

Clarke, Chapman & Co., Ltd. 

Electro-Dynamic Construction 
Ltd. 

Electromotors, Ltd. 

English Electric Co., Ltd. 

Gath Electrical Engineering Co. 

General Electric Co., Ltd. 

India Rubber G.P. & T. W. Co., Ltd. 

International General Electric Co, 
(Ine.). 

Johnson & Phillips, Ltd. 

Moy, E. F., Ltd. 

Peebles (Bruce) & Co., Ltd. 

Veritys Ltd. 

Western Electric Co. 

Westinghouse Electric International 
Co. 


and Ebonite Mfg. Co., 


Co., 


Engines (Gas). 
Crossley Bros., Ltd. 
Hindley, E. 8., & Sons. 
Premier Gas Engine Co., Ltd. 
Wallace (Glasgow), Ltd. 


Engines (Oil). 


Consolidated Pneumatic Tool Co.,Ld. 


Hick, Hargreaves & Co., Ltd. 

Mirrlees, Bickerton & Day. 

Plenty & Sons, Ltd. 

Ruston & Hornsby, Ltd. 

Vickers-Petters, Ltd. 
Engines (Steam). 

Bumsted & Chandler, Ltd. 


Reavell & Co., Ltd. 
Sisson, W., & Co., Ltd. 


Extruded Metals. 
MeKechnie Bros. 


Fans. 
Bumsted & Chandler, Ltd. 
Davidson & Co., Ltd. 
General Electric Co., Ltd. 
Hogan & Wardrop. 
Leach, 8. G., & Co., Ltd. 
London Fan & Motor Co. 
Marelli, E., & Co., Ltd. 
Metro-Vick Supplies, Ltd. 
Simon Carves, Ltd. 
Sturtevant Engineering Co., Ltd. 
Veritys Ltd. 


Feedwater Treatment. 
Weir, G. & J., Ltd. 


Fibre. 
Austin & Hayes. 
Carson, F. M. 
Dacier, Ltd. 
Diamond Fibre Co., Ltd. 
Mosses & Mitchell. 


Fittings (Electric Light), 


Benjamin Electric, Ltd. 


British Thomson-Houston ¢ Ltd, 
Dorman & Smith, Ltd. 

Drake & Gorhem Wholesa itd, 
Engineering & Lighting | pment 


Co., Ltd. 
Foster Engineering Co., Ltd 
Galsworthy, Ltd. 
General Electric Co., Ltd. 
Imperial Lighting Co. 
Jeary Electrical Co., Ltd. 
Martelli, A. 
Metro-Vick Supplies, Ltd. 
Osler. 
Richson & Co, 
Simplex Conduits, Ltd. 
Smith, J. & W. B., & Co. 
Tucker, J. H., & Co., Ltd. 
Veritys Ltd. 


Forgings. 


Electro Mechanical Brake L 


Jenkins, R. 


Fuse Boards. 
Bill, S., & Co., Ltd. 
Midland Electric Mfg. Co., Led. 
Simplex Conduits, Ltd. 
Veritys Ltd. 


Fuse Boxes. 


Bill, S., & Co., Ltd. 

Henley’s, W. T., Tel. Wks. ¢ I 
Midland Electric Mfg. Co., 
Moy, E. F., Ltd. 

Parmiter, Hope & Sugden. 


Fuses. 
Artic Fuse and Electrical M 
facturing Co., Ltd. 
Bill, S., & Co., Ltd. 
Donovan & Co. 
Foster Engineering Co., Ltd. 
MeGeoch, W., & Co., Ltd. 


Switchgear 
ductions, Ltd. 


Gears. 


H. R. Gear Co. 
Wallwork, H., & Co., Ltd. 


Generators. 
British Thomson-Houston Co 
Broadbent, T. W., Ltd. 
Brush Electrical Engineerin: 
General Electric Co., Ltd. 


Glass. 


Bishop, 8. & C., & Co., Ltd. 
General Electric Co., Ltd. 
Leeds Flint Glass Co., Ltd. 
Underwood (Manchester), Ltd 


td. 


td 


anu- 


Pro- 


Ltd. 


Heating & Cooking Apparatus. 


Arora Co., The 

Bastian & Allen. 

Benham & Sons, Ltd. 
Bertram Thomas. 

British Electric Transformer ¢ 
Carron Co. 

Credenda Conduits Co., Ltd. 
Electric Heating Co. 
Electrical Utilities, Ltd. 
General Electric Co., Ltd. 
Hotpoint Electric Appliance 
Igranic Electric Co., Ltd. 
Jackson Elec. Stove Co. 

Low, A., & Sons. 

Metro-Vick Supplies, Ltd. 
Premier Electric Heaters, Lt: 
Sullivan, H. W., Ltd. 


La. 


Ltd. 


Hydrochloric Acid (Mur.-Ac.- 


Spir, of Salts). 
Berk, F. W., & Co., Ltd. 


India Rubber. 
India Rubber, G.P. & T.W. ©». 


Ltd. 


Instruments (Measuring). 


British Thomson-Houston 
Cambridge & Paul Instrumen' 
Carbic, Ltd. 

Everett, Edgeumbe & Co., L' 
Evershed & Vignoles, Ltd. 
Ferranti, Ltd. 

General Electric Co., Ltd. 
India Rubber, G.P. & T.W. ( 
Johnson & Phillips, Ltd. 
Kelvin, Bottomley & Baird, ! 
Measurement, Ltd. 
Metropolitan-Vickers Elec. 
Moy, E. F., Ltd. 

Nalder Bros. & Thompson, 
Record Electrical Co., Ltd. 
Stonebridge Electrical Co.. 
Walsall Electrical Co., Ltd. 
Weston Electrical Instrument ‘ 


Ltd. 


Ltd. 


Ltd. 


White Electrical Instrument ©°- 
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Telegrams : 
Cyclops,” Gateshead. 


Telephones : 
Gateshead 773 (4 lines). 


SPECIAL ADVANTAGES : 

1.—Very large radiating surface for 
a given capacity. 

2.—Small weight for a given capacity. 

3.—Absolute freedom for expansion. 

4,—Owing to the large surface and 
small bulk of metal they cool 
very quickly. 

5.—They are absolutely unaffected 
by vibration or jolts. 

6.— Units can be run red hot without 
danger of sagging. 

7.—Repairs can be effected on 
separate units. 

8.—Tappings can be taken off any- 
where along the centre clamp. 


9.—The number of units being small 
compared with a grid resistance 
of equal capacity, there are not 


many joints to cause trouble. 


Full 


Particulars 
and 


Prices on 
Application. 


LONDON OFFICE: 


116, Fenchurch St., 
E.c.3. 


Automatic Start 


Induction 


RATINGS } to 60 H.P. 


POLYPHASE MOTORS 


are designed to be started by using a single-throw 
Switch; thereby eliminating the customary start- 
ing auxiliaries necessary with most types of three- 
phase motors. The starting current is low, and 
cannot be varied by the operator; besides, fuses 
which will protect the motor while carrying its 
load will usually effect a start. They are especi- 
ally well adapted to the operation of refrigerating 
machinery, pumps and remote control installations. 


1/, to 60 Horse Power. 
THEY KEEP-A-RUNNING. 


Manufactured by 


CENTURY ELECTRIC COMPANY, 
ST. LOUIS, MO., USA. 
“Sole British Agente— 


SWEDISH LIMITED, 


ELECTRIC 
5, CHANCERY LANE, W.C. 2. 
Sales Manager: R. A. MARPLES, 
Telegrams ; “* Autosyncro, Fleet, London.” Telephone: Holborn 1703. 


S. 


ENAMELLED GOPPER WIRE 


FOR MAGNETOS, 
TELEPHONES, 


Trade Mark. 
Our wire is the most dependable and consistent 


Enamelled Insulated Wire on the mirket. Every 
reel gives one continucvs length free from jointe. 
We guarantee 100% of good wire on every reel. 


OUR WIRE IS THE ENAMELLED COPPER WIRE ‘PAR EXCELLENCE.’ 


WE CARRY LARGE STOCKS of all 
Sizes from 30 S.W.G. to 48 S.W.G. 


OTHER PRODUCTS: 
Silk and Cotton Covered Tungsten Contacts 


Wires snd tow 
Resistance Wires Gold/Si'ver Alloy Centacts 
Aerial Wires Pure Tin Foil and Tin 
Flexibles, Telephone Cords _—Foil Peper 


Magneto and Telephone 


Motor Car and Ignition &e. 
Cables Test Clips and Terminals 


THE L.P.S. ELECTRICAL CO., 


L.P.S. Works, Avenue Rd., ACTON, LONDON, W. 3. 
Telephone :—Chiswiok 1920 (2 lines). 


CLARKE, CHAPMAN Co., LTD. 


Victoria Works, GATESHEAD. 
General and Electrical Engineers and Boiler Makers. 
PATENT “CRACKER” TYPE. 


RESISTANCE UNITS 


= 


Telegrams :—“ Engineyor Act, Londoa.” 
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CLASSIFIED INDEX TO ADVERTISEMENTS.— (Continued from p. xiii.) 


Insulating Beads. 
Holder-Harriden, Ltd. 


Insulating Material. 
Barrett & Elers, Ltd. 
Birkbys. 
Carson, F. M. 
Dacier, Ltd. 
Elec. & Ordnance Accessories Co., Ltd. 
General Electric Co., Ltd. 
Henderson, D. M., & Co., Ltd. 
Hobdell, Way & Co., Ltd. 
India Rubber, G.P. & T.W. Co., Ltd. 
Ioco Rubber and Waterproofing Co., 

Ltd. 

Litholite Insulators, Ltd. 
L.P.S. Electrical Co. 
Lorival Mfg. Co. (1921), Ltd. 
Mica and Micanite Supplies, Ltd. 
Mica Manufacturing Co. 
Micafil, Ltd. 
Robinson (Lionel) & Co. 
Siluminite Insulators Co., Ltd. 
Spicers, Ltd. 
Taylor & Petters, Ltd. 
Taylor, Tunnicliff & Co., Ltd. 


Insurance. 


British Engine, Boiler and Electrical 
Insurance Co., Ltd. 


Ironclad Switchgear. 
Berry’s Electric, Ltd. 
British Thomson-Houston Co., Ltd. 
Ellison, George 
Foster Engineering Co., Ltd. 
General Electric Co., Ltd. 
Igranic Electric Co., Ltd. 
Metropolitan-Vickers Elect. Co., Ltd. 
Midland Electric Manufacturing Co. 
Reyrolle, A., & Co., Ltd. 
Vincent Switchgear Mfg. Co. 


Jacks (Lifting). 


Consolidated Pneumatic Tool Co.,Ld. 


Ladders. 


Heathman. 


Lamps Holders. 


General Electric Co., Ltd. 
Parsons, C. H., Ltd. 
Western Electric Co., Ltd. 


Lamp Shades. 


Excelsior Shade Mfg. Co. 


Lamps (Arc). 


General Electric Co., Ltd. 


Lamps (Carbon and M.F.). 


Auto Bulbs, Ltd. 

British Thomson-Houston Co., Ltd. 
Condor Lamps (Gt. Britain), Ltd. 
Cryseleo, Ltd. 

Dawson, E., & Co. 

Drake & Gorham Wholesale, Ltd. 
Foster Engineering Co., Ltd. 
General Electric Co., Ltd. 
Metro-Vick Supplies, Ltd. 

Peebles (Charlesworth) & Co. 


Siemens & English Electric Lamp 


Co., Ltd. 
Sloan Electrical Co., Ltd. 
Tungstalite, Ltd. 


Lamps (Portable). 
Heyes & Co., Ltd. 


Lathes. 
Churchill, C., & Co., Ltd. 


Lead Smelters. 


Pass, Capper, & Son. 


Lighting Sets. 


Armstrong, Sir W.G., Whitworth & 
Co., 
Boulton & Paul, Ltd. 
apel & Co. 
‘ity Electrical Co. 
Electric Co., Ltd. 
Kohler Co., Ltd. 
Lister, R. A.. & Co., Ltd. 
Russell, Newbery & Co. 
Turner 8., Ltd. 


Machine Tools. 
Taylor & Challen, Ltd. 


Magnets (Lifting). 


Igranie Electric Co., Ltd. 


Magnets (Permanent). 
Graham, A., & Co. 


Mica. 


British Mica Co., Ltd. 

Dacier, Ltd. 

Malcolm & Allan, Ltd. 

Mica and Micanite Supplies, Ltd. 

Mica Manufacturing Co., Ltd. 

ae & Petters, Ltd. 
Vandervelde, L. 

Wiggins, F., & Sons. 


Motor Starters and Controllers. 
Bertram Thomas. 

British Thomson-Houston Co., Ltd. 
Brookhirst Switchgear, Ltd. 
Electrical Apparatus Co., Lté 
Electro-Mechanical Brake Co., Ltd. 
Ellison, George 
Geipel, Wm., & Co. 
General Electric Co., Ltd. 
Igranic Electric Co., Ltd. 

Me an-Vickers Elect. Co., Ltd. 
Moy, F., Ltd. 
Small 4a. Dynamo & Motor Co.,Ld. 
Solenoid Regulator Co. 
Veritys Ltd. 


Motors. 
British Central Electrical Co., Ltd. 
British Thomson-Houston Co., Ltd. 
Brittain’s Electric Motor Co. 
Broadbent, T. W., Ltd. 
Brook, E., Ltd. 
Bull Motors, Ltd. 
Century Electric Co. 
Churton, T. Harding, & Co., Ltd. 
Crompton & Co., Ltd. 
Crypto Electrical Co., Ltd. 
Cutting Bros., Ltd. 
Dentema Co., Ltd. 
Electro-Dynamic Construction Co., 
Ltd. 
Electromotors, Ltd. 
Fair, W. D., & Co. 
General Electric Co., Ltd. 
Green, Horace, & Co., Ltd. 
Hall, J. P., & Co., Ltd. 
Higgs Bros. 
Howells & Co. 
Ingleby & Co., Ltd. 
Keighley Electrical Engineering Co., 
Ltd. 
Lancashire Dynamo & Motor Co.,Ltd. 
Leach, 8. G., & Co., Ltd. 
Mackie, W., & Co., 
Mather & Platt. 
Mayor & Coulson, Ltd. 
McClure & Whitfield. 
McGee, W., & Son, Ltd. 
Metropolitan-Vickers Elect. Co., Ltd. 
Newtons of Taunton. 
,arkinson, F. A., Ltd. 
Peebles (Bruce) ‘o., Ltd. 
Rayner, D. D., & 
Rees Roturbo Mie. ‘o., Ltd. 
toyee, Ltd. 
Sandycroft, Ltd. 
Simplex Conduits, Ltd. 
Small Electric Motors, Ltd. 
Small Power Dynamo & Motor Co., 
Ltd. 
Sun Electrical Co., Ltd. 
Veritys Ltd. 
Wright Motors, Ltd. 


Motor Repairs. 
Browning's Electric Co. 
Crewe, on & Co. 

White, Jacoby & Co., Ltd. 


Nitric Acid. 
Berk, F. W., & Co., Ltd. 


Oil Cans and Filters. 
Wells, A. C., & Co. 


Oils. 
Reesoils, Ltd 


Wilcox, W. H., & Co., Ltd. 
Phosphor Bronze Sheets, &c. 


Clifford, Chas., & Son, Ltd. 


Pillars. 


Hardy & Padmore, Ltd. 


Pipes. 


Aiton & Co., Ltd. 


Plummer Blocks. 
Jardine, J., Ltd. 


Porcelain, China, &c. 
Bullers, Ltd. 
Leach, 8. G., & Co., Ltd. 
Macintyre, J., & Co., Ltd. 


Power Presses. 
Bliss, E. W., Co. 
Ross, Courtney & Co., Ltd. 


Pulleys. 


Jardine, J., Ltd. 


Pulverised Coal Plant. 
Herbert, A., Ltd. 
Simon-Carves, Ltd. 


Pumps. 
Bumsted & Chandler, Ltd. 
Hall, J. P., & Sons. 
Lacy-Hulbert & Co., Ltd. 
Pulsometer Engineering Co. 
tees Roturbo Mfg. Co., Ltd. 
Worthington-Simpson, Ltd. 


Recording Apparatus. 
Gent & Co. 
Phillips, J. W. & C. J., Ltd. 


Rectifiers. 
Hewittic Electric Co., Ltd. 
Power Rectifiers, Ltd. 

Resistances. 
Curtis Manufacturing Co. 
Matthews, Ed., Ltd. 
Walters (Austin) & Son, 


Resistance Wire. 
Electrical Alloy Co. 
Wiggin, H., & Co., Ltd. 
Rheostats. 
Bertram Thomas. 
British Thomson-Houston Co., Ltd. 


Rheostats —(continued). 


Electro-Mechanical Brake Co., Ltd. 


Igranic Electric Co., Ltd. 
Isenthal & Co., Ltd. 

Moy, E. F., Ltd. 

Walters (Austin) & Son, Ltd. 
Zenith Manufacturing Co. 


Scrap Metal Buyers. 


Barnard, H. B., & Sons. 


Screws and Terminals. 
Armstrong, Stevens & Son, Ltd. 
Davis & Timmins, Ltd. 

Jones, 8., & Co. (London), Ltd. 
L.P.S. Electrical Co. 

Moy, E. F., Ltd. 

Ormond Engineering Co. 
Ross, Courtney & Co., Ltd. 


Shafting. 
Jardine, J., Ltd. 
Slate. 
Ashford, Dunn & Co. 
Dixon, L., & Co. 
Slotted Steel. 
Constructors Ltd. 
Soldering Material. 
Fluxite, Ltd. 
Stampings. 
Harris, A. E., & Co., Ltd. 
Pressed Products Mfg. Co, 
Sankey J.,& Sons, Ltd. 
Turner Bros. 
Stokers. 
Bennis, E., & Co., Ltd. 


Sulphuric Acid. 
Berk, F. W., & Co., Ltd. 


Switch Cells. 


Croft Granite, Brick and Concrete Co. 


Switchboards. 
Berry’s Electric, Ltd. 
Bertram Thomas. 
British Thomson-Houston Co., Ltd. 
Drake & Gorham, Ltd. 
Ellison, George. 
Ferguson, Pailin & Co. 
Foster Engineering Co., Ltd. 
General Electric Co., Ltd. 
Igranic Electric Co., Ltd. 
Johnson & Phillips, Ltd. 
Moy, E. F., Ltd. 
Switchgear & Cowans, Ltd. 
Veritys Ltd. 
Walsall Electrical Co., Ltd. 


Switches. 
Berry's Electric, Ltd. 
Bertram Thomas. 
Bill, & Co., Ltd. 
British Thomson-Honuston Co., Ltd. 
Cantie Switch Co., Ltd. 
Dorman & Smith, Ltd. 
Foster Engineering Co., Ltd. 
General Electric Co., Ltd. 
Horstmann Gear Co., Ltd. 
Igranic Electric Co., Ltd. 
Johnson & Phillips, Ltd. 
Lundberg, A. P., & Sons. 
MeGeoch, W., & Co., Ltd. 


Metropolitan-Vickers Elect. Co., Ltd. 


Midland Electric Mfg. Co., Ltd. 
Moy, E. F., Ltd. 

Nathan & Allen, Ltd. 
Parsons, C. H., Ltd. 

Reyrolle, A., & Co., Ltd. 
Sanders, W., & Co. 

Veritys Ltd. 


Wandsworth Electric Mfg. Co., Ltd. 


Wilcox (Edward) & Co. 
Tank and Girder Work. 
Brady, F., & Co., Ltd. 
Tapes. 
L.P.S. Electrical Co. 
Telegraph Poles. 


Armstrong, Addison & Co. 
Burt, Boulton & Heywood, Ltd. 


Telephones. 


British L. M. Eriesson Mfg. Co., Ltd. 


General Electric Co., Ltd. 

Gent & Co., Ltd. 

Graham, Alfred, & Co. 

Relay Automatic Telephone Co., Ltd 


Sterling Telephone & Electric Co., Ld. 


Western Electric Co., Ltd. 
Time Switches. 


Geipel, Wm., & Co., 
Gent & Co , Ltd. 


Tools, &c. 


Taylor & Challen. 
Wolf, 8., & Co., Ltd. 


Tools (Portable Electric). 


Consolidated Pneumatic Tool Co.,Ld. 


Marryat & Place. 
White, Jacoby & Co. 


Tramway Supplies. 
British Mannesmann Tube Co., Ltd. 
British Thomson-Houston Co., Ltd. 
General Electric Co., Ltd. 
McGeoch, W., & Co., Ltd. 


Transformers. 
Anglo-Colonial Export Avenej 
British Electric Transforne 
British Thomson- Houston Co., Lta 
Ferranti, Ltd. 
Foster Engineering Co., 1.14. 
General Electric Co., Lt 
Hackbridge Electric ( 

Co., Ltd. 
Igranie Electric Co., Ltd. 
Johnson & Phillips, Ltd. 
Metropolitan-Vickers Elec. Co., Led 
Rudkin, J. B. 
Soc. Anonyme Le Transforinateur, 


Tubular Sleeving. 
L.P.S. Electrical Co. 
Turbines. 


English Electric Co., Ltd. 
Fraser and Chalmers Enz. Works, 


Turbines (Steam). 
British Thomson-Houston (o., Ltd, 
Dow & Wilson. 
Howden, J., & Co. 
Richardsons, Westgarth & Co., Ltd, 


Turbines (Water). 
Armfield, J. J., & Co., Ltd. 
Armstrong, Sir W. G. 

and Co., Ltd. 
Boving & Co., Ltd. 
Gordon, J., & Co., Ltd. 
Typewriters. 
Royal Typewriters. 


Vacuum Cleaners. 
Duncan Watson & Co. 
Gillespie & Beales. 
Vacuum Pumps, 
Consolidated Pneumatic Too! Co.,Ld. 
Lacy-Hulbert & Co., Ltd. 


Varnishes, &c. 
Crane, Fredk., Chemical Co., Ltd. 
Griffiths Bros. & Co. (London . Ltd. 
Pinchin, Johnson & Co. 
Standard Varnish Works 
Britain), Ltd. 
Sterling Varnish Co. 
Ventilation. 
Genera Electric Co., Ltd. 
London Fan & Motor Co. 
Matthews & Yates, Ltd. 
Veritys Ltd. 
Water Recorders. 
Gent & Co., Ltd. 
Gordon, J., & Co., Ltd. 
“ Lea’ Recorder Co. 


Waterpower Engineers. 


‘struction 


Whitworth 


of Great 


Armstrong, Sir W. G. Whitworth 


and Co., Ltd. 
Gordon, J., & Co., Ltd. 
Welding. 

British Oxygen Co., Ltd. 

Peters, G. D., & Co., Ltd. 
Whitecross Co., Ltd. 

Welding Machines (Electric). 
Consolidated Pneumatic Tool Co., Ld 
Daysohms. 


Electric WeldingMachineCo. 


Wire (Covered). 


British Insulated & Helsby Cables, 


Ltd. 
Cable Makers’ Association. 


Callender’s Cable & Construction Co. 


Connolly (Blackley) Ltd. 
Concordia Electric Wire Co., Ltd. 
Cressall Manufacturing Co. 
Electrical Supplies Co., The 
Enfield Cable Works, Ltd. 
Foster Engineering Co., Ltd. 
Fuller’s United Elec. Works, Ltd. 
Geipel, Wm., & Co. 

General Electric Co., Ltd. 
Glover, W. T., & Co., Ltd. 
Grammont, Ets. 


Greengate & Irwell Rubber ¢ Ltd. 


Hart Bros. 


Henley’s, W.T., Teleg. rks. Co., Ltd. 
Telegraph & I . Ltd. 
India-Rubber, G. P. Ltd. 


Johnson & Phillips, 
Johnson & Nephew, Ltd., R. 
Liverpool Electric ¢ op o., Ltd. 
London Electric Wire Co., 
L.P.S. Electrical Co. 

McGeoch, W., & Co., Ltd. 
MeMillan, J., & Co. 

Marshall, E., Ltd. 

Pirelli General Cable Works. I td. 
Saxonia Electrical Wire ¢ Ltd. 
Scott Insulated Wire Co., 
Siemens Bros. & Co., Ltd 

Smith, H. W., & Co. (1920), 1 


St. Helens Cable & Rubber ‘ . Ltd. 


Union Cable Co., Ltl. 

Ward & Goldstone, Ltd. 

Western Electric Co., Ltd. 
Wire (Uncovered). 

Bolton, T., & Sons, Ltd. 

Johnson, Clapham & Morr 

Smith, F., & Co., Ltd. 


Wireless. 
Downes & Davies. 
Fellows Mag 
Igranic Electr 
Marconi Wire ss Tel 
Mullard Radio Valve Co., Lt 
Power Wireless. 
Radio Instruments, Ltd. 
Wiring Systems. 
Simplex Conduits, Ltd. 
X-Ray Apparatus, &c. 


Medical Supply Association, Ltd. 


MISCELLANEOUS ANNOUNCEMENTS, 


Relating to Situations, Articles for Sale and Wanted, &c., appear on Sup. 23, &c. 
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Oil Fitted 
Tro nsformer 


AKEN from a range designed for work- 

ing with an ample margin on pressures 

of 44 K.V. and upwards, the piece 
illustrated is an example of the highest art of 
electro-technical pottery. 
During the past twelve months Bullers have 
produced several hundreds of this type of 
insulators and all are giving satisfying service 
in different parts of the world. 


Bullers’ range of Standard pieces will cover most of 
the insulating requirements of the engineer engaged in 
H.T. & E.H.T. transmission. Where special insulation 
is required the services of the designing staff are always 
available. If necessary, Bullers will undertake to 
design and manufaéture insulators for systems in 
advance of present-day practice. 


Enquiries are welcomed for any class 
of porcelain dielectric 


6 LAURENCE POUNTNEY HILL 
LONDON, E.C.4 
Telephone : City 985 Eff 986 
Telegrams: *Bullers, Cannon, London” 


ty PORCELAIN 
IRON WORKS 
WORKS HANLEY 
TIPTON ja & MILTON 
STAFFS TRADE STAFFS 


xlv 


Phones 
with 
“Repeat 
Orders” 
built into 
them. 


NE pair of Ericsson 
Retail Prices : O "Phones sells many more 
120 ohms ... 24/6 —through the recommendation 
2000 ,, ... 25/6 of their sensitivity and general 
4000 ... 26/6 efficiency. 
It's up to you as a keen retailer 
to take advantage of this sales- 
producing Ericsson telephone 


efficiency. 


“Have persen- 
ally tested your 
make against "7 
other famous’ 
makes and find 
Ericsson’s the 


Write to-day for terms 

and Agents’ Addresses. 
THE BRITISH L.M. ERICSSON 
MANUFACTURING CO., LTD., 
67/73, Kingsway, London, W.C. 2. 


(British) 
Telephones. |- 


ENITH 
REGULATING RESISTANCES 


METER TESTING RESISTANCE, 10-600 Amps. 
As supplied to the leading Meter Manufacturers and Municipalities 


TYPES FOR EVERY CONCEIVABLE PURPOSE 
CORRECT DESIGN, ROBUST CONSTRUCTION, 
COMPETITIVE PRICES, & PROMPT DELIVERIES. 


I= CATALOGUE (SECTION 1) OF ALL TYPES POST FREE 


THE ZENITH MANUFACTURING CO. 
Contractors to H. M. Admiralty, War Office, Air Ministry, G.P.O.,L.CC., Ge, 
ZENITH WORKS, VILLIERS ROAD, 


WILLESDEN GREEN, LONDON, N.W. 2. 
Telephone: Willesden 1115. Telegrams: ‘' Voltaohm, Willroad, London."’ 
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M GETTING A SHOCK 


ome electrical 
engineers even 
specity that 
C.T.S. should 
be enclosed in 
conduit when 
under plaster. 


Here is a Better scheme- cae 
BURY CTS IN NEAT CEMENT a 
INSTEAD OF IN PLASTER Ni ILS 
NTO 


SS Sos WSs; 
= 
= The Manufacturers of with insulating ma- = 
= ‘BELO’ (entirety British) terial can be overcome = 
= have welcomed insu- by the use of ‘ELO,) = 
= tating difficulties in and the manufacturers = 
= order to surmount will be glad to advise = 
= them. you upon any insula- = 
= The whole story of ting — which = 
= ‘ELO’ cannot be told you. = 
= the ‘ELO’ booklet, “A mical for mouldings in = 
= Key Material,” to be small quantities, since = 
= had free on application, moulds are expensive. = 
= will give you state- = 
= ments and figures ‘ELO’ is a synthetic = 
= showing the  superi- Resin Insulation, sup- = 
= ority of ‘ELO’ as an plied in the form of = 
= insulating material for Mouldings, Moulding = 
= everything electrical. Powders, Insulating = 
= Your own difficulties Varnish and Resin, by = 
BIRKBYS, 
= SPECIALISTS IN SYNTHETIC RESIN INSULATION, = 
= LIVERSEDGE YORKS, = 
= A speciality is made of Standard Wireless parts—Dials = 
= Valve Holders, Coil Plugs, Ear Caps, &c. = 
= Large and small quantities supplied usually from Stock. = 
_ |W. SISSON & Co., Ltd 
ENGINEERS 
@E. 15. 
REGD. 
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a EVERYONE WANTS TO PREVENT TAIS LADY FRO | -_ 
4 
Whee you mk see ushere look on Hee page facing (aot edkerial matter. 
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MANCHESTER: 


T. A. Nunwick, Hardy Grove, 
Swinton. 


GLASGOW : 
W. Brown & Co., 200-8a, St. 
Vincent Street. 
NEWCASTLE-ON-TYNE: 


R. F. Sunderland, Milburn 
House. 


DUBLIN: 
Ingram & Myers, 200, Great 
Brunswick Street. 
BELFAST: 
Campbell Gardner & Co., 44, 
Upper Arthur Street. 
AUSTRALIA: 


James Thornell, Box No. 2673, 
G.P.O., Sydney, N.S.W. 
SOUTH AFRICA: 
C. Kelley & Partners, P.O. Box 
6811, Johannesburg. 
CHINA: 
Innis & Riddle (China), Ltd., 7, 
Yuen Miceg, Yuen Road, Shanghai. 
INDIA: 
H. L. Rochat & Co., Navsari 
Buildings, Hornby Row, Bombay. 
| SOUTH AMERICA: 


Metropolitan - Vickers Electrical 
Export Co,, Ltd., Calle Peru, 457. 
Buenos Ayres. 


ALL 
FLECTRICAL 
\VHOLESALERS. 


THE FAMOUS 
“ GLASGOW-PREMIER” 
SWITCH. 


The “M.E.M.” reputation has been built 
up by Service—not by chance. 


The range of manufactures is complete; 
every normal requirement in_ Ironclad 
Switch and Fuse Gear is met. In addition 
to correct design, sturdy manufacture, 
constant inspection, liberal guarantees and 
competitive prices, the M.E.M. Co. maintain 
a stock service quite unequalled. 


In their finished warehouse in Birmingham, 
there is constantly maintained a stock of | 
13,000 items of Ironclad Switch and Fuse 
Gear ready for immediate despatch (this | 
figure does not include fuse units and 

similar parts). Smaller stocks are main- 

tained in five provincial centres; in 
addition, there are over 200 electrical 
wholesalers carrying adequate supplies. 


Think what this means on your urgent 
jobs. Specify M.E.M. products; save 
money, and GET THE GOODS. 


The 
IDLAND ELECTRIC 
Manufacturing Co, Limited. 


BARFORD Sr, BIRMINGHAM 
—— 


SPECIALISTS IN tRONCLAD SWITCH & FUSE GEAR 
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Inert Cell 


remains inactive until water is added, after 
the absorption of which it becomes prac- 


tically a dry cell. 


The great advantage it possesses is thai it 
can be kept in stock indefinitely without 
deterioration. 


For this reason the Inert Cell is particularly 


suitable for use abroad, in places where 
dry cells are affected by the climate. 


We make all types of Primary 
Batteries. Write for List No. 31. 


The INDIA RUBBER, GUTTA PERC 1A 
& TELEGRAPH WORKS CO., Li:., 


(The Silvertown Company), 
HEAD OFFICE : WORKS: 
106, Cannon Street, Silvertown, London, 6, 
London, E.C. 4. and Burton-on-Tr- .. 


BRANCHES : 

HOME : ABROAD 
Belfast, Birmingham, Buenos Ayres, Ca’ ‘vita, 
Bristol, Cardiff, Dublin, Christchurch (N.Z .. 
Glasgow, Leeds,Liverpool 
London, Manchester, 
Newcastle-on-Tyne, 
Portsmouth, Sheffield. 
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